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The illegal bushmeat harvest has been identified as a reason for declining wildlife
populations throughout much of Africa. For many years the trade was thought to exist primarily
in Western Africa. The illegal use ofbushmeat in Eastern Africa, including Kenya, went
undocumented and unstudied. In 2004, the Born Free Foundation published a study which
claimed illegal sale of wild game was substantial in butcheries throughout Nairobi, Kenya. In an
effort to determine other markets of the commercial trade, the goal of this study was to analyze
local restaurants in Voi, Kenya for illegal bushmeat sale. The town of Voi was selected due to
recent published reports in the popular press, its proximity to Tsavo National Park, and its access
to a major highway. Samples were collected and analyzed using mDNA sequencing analysis of
the cytochrome B gene. None of the collected samples were identified as illegal game meat.
The restaurants in Voi, Kenya were not a commercial outlet for illegal bushmeat trading in the
local economy during the period of this study. The results from this study provide valuable
baseline data which can be used in future research to help determine possible vectors of the
bushmeat trade.
Vll
The consumptive utilization of wildlife in Kenya has been generally illegal for the
last 30 years. However, the illegal hunting of wild animals still occurs throughout
Kenya. Due to a recent surge in the human population, the illegal bushmeat harvest now
threatens biodiversity and conservation throughout the country (Born Free Foundation
2004; Okello & Kirenge 2004). In East and Southern Africa, of which Kenya is a part,
the prevalence and importance of the bushmeat trade to local economies are not well
documented (Barnett 2000). In order to implement any sort of wildlife management plan,
it is essential to study current poaching rates and overall bushmeat utilization. The main
goal of this research was to assess bushmeat utilization by local restaurants in the rural
town ofVoi, Kenya, an important supply town for Kenya's largest National Park, Tsavo.
Factors Leading to a Commercial Bushmeat Trade
With more than 1,200 illegal animal trophies recovered from poachers in 2007
alone in Kenya (Mburu 2008), it is vital to understand the underlying factors that allowed
this commercial trade to flourish. Some potential factors include a rapidly increasing
human population, increased access to once-remote areas, and the potential for economic
gain combined with deep endemic poverty.
Rapidly growing human population
The human population in East Africa is booming and is expected to double within
twenty years (Gamassa 2001). In mid-2007, the Population Reference Bureau estimated
Kenya's population at 37 million. Between the years of 2007-2050, Kenya is expected to
experience a 77% population increase and reach an astounding 65 million inhabitants
1
2(Population Reference Bureau 2007). Under such anthropogenic pressure of a
rapidly growing human population, wildlife utilization is not sustainable. Wildlife
populations will no longer have the ability to recover from hunting (Redmond et al.
2006). As more and more people utilize wildlife as a protein and/or economic source,
many wildlife species will face a decline (Ott et al. 2002; Gamassa 2001).
Poverty and lack offood security
Lack of food security is a major obstacle in many African countries. It is
estimated that 200 million of the total 800 million people in Sub-Saharan Africa are
severely undernourished (Redmond et al. 2006). Kenya's agricultural domain is led by
small-scale farmers, which produce 75% of the nation's agricultural goods (Kinyua
2004). In recent years, drought, poor soils, and livestock disease have all contributed to a
devastating decrease in agricultural productivity (Redmond et al. 2006; Planz 2005).
In 2007, the per capita income for Kenyan citizens was about US$1,600. With a
majority of the Kenyan population below the poverty line, wildlife consumption is on the
increase (Planz 2005). Endemic poverty increases the economic value of commercial
bushmeat. A survey conducted by Barnett (2000) in rural areas of Kenya found that
42.6% of the participants ate bushmeat because it was cheap. In Kenya, bushmeat is
often the only source of protein available and is 129% cheaper in rural areas than
domestic meat (Barnett 2000). Although the different tribes that reside in Kenya use
meat to various degrees, in some instances people are left with no other choice than to
consume bushmeat. The high demand for bushmeat protein provides a lucrative market
for poachers. In 2007, bushmeat was valued at 65Kshlkg in markets around Nairobi
3(Environmental News Service 2007). This equates to approximately $1USD per kilogram
of meat in a country where people often live on less than a dollar a day. The bushmeat
trade provides extra income to families for shelter, clothing, taxes, and schooling
(Redmond et al. 2006).
Increased access to remote areas
Also contributing to the commercial bushmeat trade is the increased access to
once remote areas. Wildlife was once protected by the remoteness of its habitats.
Poachers lacked the means to procure and/or transport wildlife products. Studies indicate
that where access to remote areas is limited, hunting is less severe (Redmond et al. 2006).
Logging, mining, and hydroelectric/fossil fuel companies have built extensive transport
networks throughout the African continent (Redmond et al. 2006). The logging industry,
in particular, has provided nearly unlimited access to wildlife found in forests (Refisch
2004; Robinson 2000).
The Importance of Monitoring Illegal Bushmeat
Conservation implications
The African continent contains approximately one-fourth ofthe world's
biodiversity. East Africa, where Kenya is located, houses the greatest number of endemic
species of mammals, birds, reptiles, and amphibians (Kameri-Mbote 2005) on the African
continent. However, the bushmeat trade is threatening this unique and spectacular fauna
of wildlife. In an article in the Coast Express newspaper on September 24, 2004, one
Kenya Wildlife Service ranger indicated that bushmeat consumption threatens to
4eradicate all small game from Tsavo National Parle Possible donors are withholding
funding as concern about the future of the park and the wildlife it contains continues to
escalate (Mwandambo 2004). Within the last decade, the impacts of the bushmeat trade
have become obvious. Tropical forests and savannahs have all experienced reduced
biodiversity due, in part, to overhunting. (Ott et al. 2003).
Threat of zoonotic diseases
Consumption of wild meat also poses a problem to human populations in the form
of zoonotic diseases. Zoonoses, which transcend the species boundary, are passed to
people as they kill, butcher, and handle bushmeat. Approximately three-fourths of
human emerging infectious diseases are caused by zoonotic pathogens (Wolfe et al.
2005). Deadly diseases, such as Ebola, anthrax, Severe Acute Respiratory Syndrome
(SARS), monkey smallpox, and HIV/AIDS are all suggested to have originated in wild
animals and are linked to the bushmeat trade (Born Free Foundation 2004; Rifisch 2004).
The transmission of zoonotic diseases is on the rise as more people become involved in
the bushmeat trade and come into contact with blood and body fluids of infected animals
(Rifisch 2004).
The lack of safety regulations on bushmeat adds to the public health concern.
Bushmeat does not undergo rigorous inspection by safety officers like domestic meat
does (Born Free Foundation 2004). Due to lack of inspection, contaminated meat may
enter the market. Customers may unknowingly purchase illegal, contaminated meat from
which they may get sick and die.
5The International Bushmeat Trade
The bushmeat trade has a large commercial market both in Africa and
internationally. Internationally, bushmeat is shipped to Paris, Brussels, London, and New
York. At Heathrow Airport in London, up to 427kg of animal products, including
bushmeat, are seized each week (Redmond et al. 2006). In May 2008, two Chinese men
were arrested in lomo Kenyatta International Airport in Nairobi, Kenya with more than
Ksh391, 000 worth of ivory (Business Daily 2008). Much of the bushmeat trade is in
sub-Saharan Mrica. A 2006 study, funded by the World Society for the Protection of
Animals, concluded that 74.5% of illegal hunters in Serengeti National Park, Tanzania,
hunted for income, not subsistence. It was also estimated that 5,226 young men living in
communities adjacent to the park used illegal hunting as their main source of income
(Redmond et al. 2006).
Hunting in Kenya
Hunting in Kenya has been illegal since 1977 when it was outlawed through a
presidential decree. In the 1970s and 1980s, Kenya's elephant numbers were drastically
reduced from about 168,000 to 16,000 (Selva 2005). This law was passed in response to
the massive killings of elephants for their ivory and rhinos for their horns at that time.
However, the protection of wildlife under this hunting ban has recently been threatened.
In December 2004, the Kenyan parliament passed the G.G. Kariuki Wildlife Bill that
would have allowed the unregulated hunting of Kenya's wildlife. Due to the lack of
research and regulatory personnel available, this bill guaranteed ecological c,lisaster. The
bill was ultimately vetoed by the President of Kenya; however, it is now apparent that the
6eventual consumptive use of wildlife in Kenya is unavoidable (Romanach 2007). The
need for research and conservation goals is therefore vital to the survival of Kenya' s
wildlife.
The wire snare
The predominant tool for bushmeat hunting in Kenya is the wire snare. It was
estimated in 2007 that about 500 wire snares were removed from the Maasai Mara
wildlife reserve alone (Ngunjiri 2008). Neck snares entangle animals when they stick
their heads or limbs through a noose and then struggle to free themselves. They are
commonly used because they are inexpensive, effective, and accessible (Noss 1998).
However, snares threaten sound conservation practices as they indiscriminately injure
and kill animals. They also require constant checking and monitoring. In a hunter's
absence, up to one-fourth of snared prey are actually eaten by scavengers (Noss 1998).
The Bushmeat Trade in Kenya
Traditionally, the bushmeat trade in East Africa has been regarded as a
subsistence activity. The commercial portion of the bushmeat trade was thought to exist
primarily in Western and Central Africa (Redmond et al. 2006; Born Free Foundation
2004), but recent reports have indicated that the bushmeat industry is growing in plain
countries like Kenya. In 2000, the Kenya Wildlife Service director, Nehhmiah Rotich,
stated that a great majority of the minced meat purchased locally in Kenya has wildlife
meat mixed in (Robinson 2000).
7Born Free Foundation study
The trade in Southern and East Africa went largely undocumented and unstudied
(Barnett 2000) until, in September 2004, a report was published by the Born Free
Foundation that opened the eyes of the scientific community concerning the bushmeat
epidemic in East Africa and in Kenya, in particular. In the study, 202 butcheries located
in Nairobi, Kenya were sampled to detennine the species of meat they sold. The species
were identified using an immunodiffusion method. Of the meat samples analyzed, 25%
were identified as bushmeat, 42% were domestic meat, 19% were mixed domestic meat
and bushmeat, 13% were unidentified, and 1% could not be analyzed.
Other attempts to assess the commercial bushmeat trade in Kenya
In 2006, a research team comprising students from Western Kentucky University
and the University of Nairobi sampled various butcheries in Nairobi in an effort to
replicate the results obtained from the Born Free study. One hundred and thirty- eight
samples were collected from the Nairobi areas of City Market, Kangemi, Parklands,
Mathan, Eastleigh, Nyamakima, Don Holm, Bum Buru, Maringo, and Bama. To date, 99
samples have been analyzed for species determination. In stark contrast to the results
attained from Born Free, none of the samples have been identified as bushmeat (Bradley
Smith pers. comm.).
Jones (2007) also utilized DNA analysis to determine the prevalence ofbushmeat
in Kenyan butcheries. A total of 94 samples were collected from 69 butcheries in 14
towns around Tsavo National Park. None of the 87 samples that were successfully
8sequenced were identified as bushmeat. Neither study validated the high incidence of
bushmeat that Born Free previously reported in local Kenyan butcheries.
In conjugation with butchery sampling, Jones (2007) also conducted community
surveys in local villages around Kasigau, Kenya in an effort to determine current attitudes
on illegal poaching. Of the 306 participants, 43.8% stated that villagers purchased wild
meat for food. In addition, 43.5% confirmed that game meat could be purchased in the
communities (Jones 2007). The survey also concluded that respondents implicated
themselves and acquaintances to a lesser degree than villagers in general. This is likely
due to hunting being illegal in Kenya. Often local people surveyed may deny any
involvement in the bushmeat trade for fear of punishment (Wato et al. 2006).
Consumption rates based on surveys may therefore underestimate the level of the
commercial bushmeat trade present in areas.
Why the bushmeat trade should still be a concern
Although other attempts to assess the commercial market for bushmeat in Kenya
have not shown the high incidence of illegal meat as the Born Free study, the bushmeat
situation in Kenya is still a major concern for many conservationists. Dr. Richard
Leakey, former Director of the Kenya Wildlife Service, stated at the "Conservation,
Wildlife, and Markets" conference held in Nairobi, Kenya, that the illegal bushmeat trade
is unsustainable and, despite the ban on hunting, is completely out of control (Romanach
2007). Redmond et al. (2006) estimated that, given the current population growth rate of
Africa,.bushmeat demand increases 2-4% annually. Bushmeat, such as gazelle, impala,
or dik dik, is often the only type of protein available in rural areas. For example, the
9people surrounding Arabuko-Sokoke Forest in Kenya rely on bushmeat hunting for
nourishment. It is estimated that each hunter in the forest can harvest 1077kg of meat per
year, which could total up to 130,000kg per year (Fitzgibbon et al. 1995).
Why illegal poaching isn't controlled
Strongly linked to the commercial bushmeat trade in Kenya is the lack of
punishment and patrol efforts. The punishment for illegal hunting ranges from a one to
six-month jail sentence with the option to pay a fine between Ksh 2,000 ($26US) to Ksh
6,000 ($78US). Often Kenyan butcheries caught selling illegal bushmeat are only given
small filles (Born Free Foundation 2004). Such weak punishments in Kenya also
encourage people from Tanzania to cross into Kenya for hunting purposes as illegal
poaching in Tanzania carries a 15 to 50 year jail sentence. In 2005, seven poachers
from Tanzania were arrested in Tsavo West National Park for illegal hunting (Planet Ark
2007).
The chances of being caught hunting in Kenya are also very slim. The Kenya
Wildlife Service (KWS), which is the main wildlife authority in Kenya, doesn't have the
money or manpower required to control illegal hunting. To date, KWS doesn't have a
security team solely designated the task of removing snares, though the Wildlife
Protection Unit does pursue poachers. Snares are removed only when rangers encounter
them (Wato et al. 2006). Also, KWS only routinely patrols for snares in protected areas .
.Monitoring outside parks is impossible due to limited equipment, such as vehicles and
radios for communication purposes (Mwandambo 2004). Desnaring outside these areas
often falls on the shoulders of conservation groups and other NOOs.
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Further slowing the anti-poaching strategies ofKWS is the decrease in revenue
due to post-election violence that erupted in Kenya in 2007-08 (Wachira and Senelwa
2008). The election crisis led to a 90% decrease in tourism during Kenya's peak tourist
season. Lake Nakuru National Park, for instance, experienced a drop in tourist revenues
from Ksh 2.8 million ($40,000) per day to Ksh 200,000 ($2,860) (Ngunjiri 2008). KWS
had planned to purchase 200 vehicles in 2008 for anti-poaching patrols and to set up a
genetic/forensic laboratory to conduct wildlife research. Both plans are now unfeasible
due to lack of funding (Wachira and Senelwa 2008).
Identification of Illegal Bushmeat
Immunological methods
In the past, immunological procedures have been used to determine species in
forensic casework. Swart and Wilks (1982) analyzed the use of an immunological
technique known as the double diffusion technique in the determination of meat origin.
This technique involves precipitation of an antigen using a corresponding antibody.
However, the study concluded that immunological efforts in species identification are
useless in cooked meats. Meats treated at temperatures above 70°C produced no
reaction.
Immunological techniques in species identification have many other drawbacks.
The antibodies are only stable for limited periods of time, which could prove to be costly
in terms of money in the long run. Also, a portion of the sample is consumed in the
reaction. This becomes an important issue when working with a small amount of starting
material. There is also the risk of cross-reactions between related animals when utilizing
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immunological analysis. The most critical drawback is the fact that the analysis is
unspecific at the species level and may only determine the family to which a sample
belongs (Parson et al. 2000; Brodman et al. 2001).
Molecular Analysis
From a law enforcement standpoint, it is important to be able to determine the
origin of wildlife parts to the species level in an effort to curb poaching. The use of
mitochondrial DNA (mDNA) analysis in the field is changing conservation initiatives
(Redmond et al. 2006). mDNA is useful due to its abundance and small size which
makes it easier to isolate and purify than genomic DNA (Wolf et al. 1999). The analysis
of mDNA is also simplified when compared to genomic DNA because it mutates quickly
enough to distinguish between closely related species (Brodman et al. 2001), but
generally lacks heterozygosity and recombination (Hayashi and Walle 1985).
The cytochrome B gene in mDNA is used in many forensic investigations and
phylogenetic studies. It contains species-specific nucleotide sequences that allow one to
distinguish meat at the species level. Parson et al. (2000) tested the cytochrome B gene
and found it to be a highly sensitive tool. They tested 15 mammalian species (rabbit,
common hare, mouse, dog, badger, cat, lynx, pig, wild boar, roe deer, cow, sheep,
chamois, ibex, and human) and found all the species' sequences in the BLAST database.
Brodmann et al. (2001) carried out a similar test in which related animals were analyzed
via cytochrome B sequencing. Six classes of vertebrates (Acanthopterygii,
Chondrichthyes, Amphibia, Aves, Lediosauria, and Mammalia) were sequenced and the
highest homology among classes was 80%. At the ordinal level, the highest homology
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among the orders of Dasyuromorphia, Perissodactyla, Primates, Lagomorpha, Carnivora,
and Cetartiodactyla was 81%. Homology among families was determined to be between
86% and 96%. Animals in the same genus showed homology above 94%. In addition,
related animals, such as red and fallow deer, were cOlTectlyidentified and discriminated
from each other. Sequences from the tested species showed a homology of 99.4% to
100% to the sequences in the BLAST database (Brodman et al. 2001). In 2000, there
were approximately 8000 cytochrome B sequences in GenBank (Parson et al. 2000). Just
one year later in 2001, the number had increased to 12,000 and the number is constantly
growing (Brodman et al. 2001).
The complete sequencing of the cytochrome B gene is time consuming due to its
large size, approximately 1140 basepairs. Also, in the case of highly degraded DNA,
which is often the case of heat processed samples, the large cytochrome B gene cannot be
completely amplified. Hsieh et al. (2001) considered the use of partial cytochrome B
sequences in species determination. A portion of the gene is amplified through
polymerase chain reaction (PCR) and the resulting product is used to identify the species
(Ilhak and Arslan 2007, Verma and Singh 2003). The paper concluded that partial
cytochrome B sequences are more efficient and less time consuming than full cytochrome
B sequences in forensic work. Also, no infonnation concerning species identification is
lost between partial and full sequence analysis. However, there does seem to be a
minimum amount of sequence information needed to accurately identify species of
origin. Meusnier et al. (2008) found that only 90% of species could be co~ectly
identified using a 100 basepair fragment, whereas 95% could be identified using a 250
13
. basepair fragment. The fragment tested must be long enough to contain species-specific
nucleotides.
Our Study
The purpose of this study was to make a preliminary assessment of the
commercial, restaurant-based, bushmeat trade in Voi, Kenya. Based on reliable personal
reports, previous publications on the frequency of bushmeat in the local economy,
statements from KWS and regional newspapers, and the location of Voi, Kenya, it is our
hypothesis that bushmeat will be found in local restaurants in frequencies consistent with
those found in the Born Free report, 'Eating the Unknown'.
Sampling in restaurants
Documenting bushmeat consumption in restaurants in an effort to assess the
commercial bushmeat trade has been implemented in other parts of Africa. In Ghana, for
example, restaurants known as chopbars are the most important vendors in the trade of
bushmeat, making 85% of all bushmeat public sales. It is estimated that in the city of
Takoradi alone, 15,859kg ofbushmeat is sold by chopbars on a monthly basis
(Cowlishaw et al. 2005). In Rio M~i, Equatorial Guinea, East et al. (2005) found that
18% of bushmeat buyers were purchasing the bushmeat for use in local restaurants. In
Gabon, bushmeat was regularly offered in dishes and restaurants openly advertised the
daily bushmeat species on signs (East et al. 2005).
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Voi, Kenya as a sampling location
Voi (Figures 1 and 2) was selected due to recent allegations of commercial
bushmeat trading printed in a local newspaper, its proximity to Tsavo East National Park,
and its access to a transportation network.
Figure 1: Voi, Kenya
The Coast Express Article
Figure 2: Busy bus station in Voi
In September 2004, the Coast Express, a prominent Kenyan newspaper, made
allegations that the commercial bushmeat trade was booming in rural towns such as Voi,
Maungu, and Mtito Andei. The article stated, "Coast Express has reliably established
most of the ready made meats for customers and soups in clubs, hotels, and bars are
nothing but dik dik." This accusation indicated that illegal meat was readily sold
throughout Voi in dishes advertised as domestic meat.
Hunting in protected areas
Voi has access to a wide variety of wildlife due to its adjacency to Tsavo East
National Park. Ott et al. (2002) reported illegal hunting occurs in protected areas
15
throughout Africa, where wildlife populations are often denser. For example, in
Tanzania, many young men obtain their primary income from illegal hunting in protected
areas. Loibooki et al. (2002) estimated that between 52,000 and 60,000 people hunt
illegally in Tanzania's parks. The study described the reliance ofthe cOlmnunities
surrounding Serengeti National Park on the park for meat. Loibooki et al. (2002)
reported 76.3% of the individuals surveyed admitted to illegal hunting in the park. An
astonishing three-fourths hunted illegally to produce income, not to put food on the table
directly.
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Figure 3: Map ofVoi, Kenya located along the Trans-Africa Highway close to Tsavo National Park
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Illegal hunting in protected areas is not uncommon in Kenya, either. Okello and'
Kiringe (2004) reported 96% of all protected areas in Kenya, including Tsavo East
National Park, host illegal poaching activities. Protected areas officers cite illegal
bushmeat hunting as the most prominent threat to wildlife throughout Kenya (Okello and
Kiringe 2004) .. The desnaring team from David Sheldrick Trust seized almost 50,000
snares from Tsavo in four years (Eveleigh 2004). The snaring pattern in Tsavo East
certainly indicates a market for or use of illegal meat where snares were found in high
densities near park-adjacent towns, such as Voi. Snare density was typically highest at
ca. 4km from the park border. The number of snares dropped to zero at 10km (Wato
2006). This strongly suggests that people from the towns are the culprits. Poaching
beyond 10km from the park border is uncommon as the dead animal carcasses must be
carried out of the park. The snare density tended to be low around pastoral communities,
such as the Maasai, who only hunt bushmeat when it is the only protein option available
(Wato 2006).
The Trans-Afi'iea Highway
Roads and other means of transportation are essential in the commercial bushmeat
trade. Illegal meat must have a way to make it from the snare to the market, such as
butcheries or restaurants. Voi is located along the Trans-Africa Highway that stretches
from Nairobi to Mombasa (Eveleigh 2004). It is a busy road for tourists, but also an ideal
route for commercial bushmeat. Voi is a stopping point for many tourists in Kenya. The
presence of foreign tourists provides local economies with money. Ifrestaurant owners
can sell cheap illegal bushmeat to unsuspecting tourists in the place of more expensive
17
domestic meat, then the profit to be made increases substantially. The highway also
serves as a major transportation route for commercial trucks moving goods and products
to/from Nairobi and Mombasa and all the small towns in between.
Materials and Methods
Sample Collection
Muscle tissue samples were collected in various restaurants throughout Voi,
Kenya in the dry season (August 2006) and the wet season (March 2008) (Figures 4 and
5). All samples came from dishes that were advertised as domestic meat, such as goat or
beef. The name of the restaurant and the putative species were recorded (Tables 1 and 2).
An inside portion of the meat was collected for analysis to prevent sample contamination
from other substances that may have been cooked with it. An approximately 1g portion
was minced using a clean razor blade and gloves. Each sample was placed in a sterile
2ml Eppendorf tube containing 70% ethanol and kept at ambient temperature until
transported back to Western Kentucky University for analysis. The samples were stored
at 4°C once back in the U.S.
Figure 4: Sample collection in August 2006 Figure 5: Processing samples for transport to U.S.
Table 1: Samples Collected in August 2006
18
Sample
# Location Restaurant Name Putative Meat
1 Voi DistalT Hotel Not Recorded
2 Voi Arsenal Sports Cafe Beef
3 Voi Gold Matt Liver (unidentified)
4 Voi Gold Matt Beef
5 Voi AI-Ihsan Hotel Beef
6 Voi Tsavo Park Hotel (Buffet) Beef
7 Voi AI-Ihsan Hotel Beef
8 Viii New Generation Beef
9 Voi Munas Cafe Beef
10 Voi Tropical Inn Beef
11 Voi New Generation Goat
12 Voi Home Boys Cafe Beef
13 Voi Birds Cafe Beef
14 Voi Birds Cafe Beef
15 Voi Vision Cafe Not Recorded
16 Voi Vision Hotel Not Recorded
17 Voi Vision Cafe Not Recorded
18 Voi Vision Hotel Not Recorded
19 Voi DistalT Hotel Liver (unidentified)
20 Voi Weni Mwan-geka Bar and Restaurant Beef
21 Voi Distarr Hotel Mutton
22 Voi Vision Cafe Beef
23 Voi Tenda Mema Cafe Beef
24 Voi AI-Rahman Beef
25 Voi Addul Swahili Restaurant Not Recorded
26 Voi Bongo Hotel Beef
27 Voi AI-Rahman Liver (unidentified)
28 Voi Bismilah Hotel Beef
29 Voi Paradise Hotel Beef
Matumbo
30 Voi Home Boys Cafe (unidentified)
31 Kibwezi Mamba Hotel Beef
32 Voi Silent Resort Not Recorded
33 Voi Abdouls Cafe Beef
34 Voi Abdouls Cafe Not Recorded
35 Tsavo East National Park Tsavo Lodge (buffet) Mutton
36 Tsavo East National Park Tsavo Lodge (buffet) Rib (unidentified)
37 Tsavo East National Park Tsavo Lodge (buffet) Meatball (unidentified)
38 Voi Tsavo Auto Point Hotel Beef
39 Voi Tree World Country Club Beef
40 Voi Vuria Pub Beef
41 Voi Fine Breeze Beef
42 Voi New B.P. Voi Cafeteria Beef
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43 Voi Fine Breeze Goat
44 Voi Free World Country Club Goat
45 Voi Tsavo Auto Point Hotel Beef
46 Voi Tree Park Hotel Goat
47 Voi Tsavo Auto Point Hotel Samosa (unidentified)
48 Voi Fine Breeze Beef
49 Voi Tsavo Auto Point Hotel Beef
50 Voi Kitenge Annex Hotel Beef
DNA Isolation
Genomic DNA was extracted using the Qiagen Dneasy Tissue kit according to the
manufacturer's instructions. DNA concentration was detennined using the Thermo
Nanodrop ND-1 000 Spectrophotometer.
Table 2: Samples collected in March 2008
Sample # Location Restaurant Name Putative Meat
1 Voi AI-Rahman Hotel Beef
2 Voi Generation Butchery!Hotel Goat
3 Voi Generation Butchery!Hotel Beef
4 Voi AI-Rahman Hotel Beef
5 Voi Distar Hotel Beef
6 Voi Distar Hotel Mutton
7 Voi Generations Liver (unidentified)
8 Voi Moze Hotel Beef
9 Voi Petrozen Beef
10 Voi Amani Hotel Beef
11 Voi Central Cafe Beef
12 Voi Goldmat Hotel Goat
13 Voi Goldmat Hotel Beef
14 Mwatate Mwatate Inn Beef
15 Voi Caltex Beef
16 Mwatate The Office Hotel Beef
17 Voi BP Station
, Beef
18 Mwatate New Mocha Restaurant Beef
19 Mwatate Jumbo Kenya Hotel Beef
20 Voi Vision Cafe Beef
21 Voi Central Hotel Goat
22 Mwatate Tree Tops Hotel Beef
23 Voi Total Goat
24 Voi Swahili Dishes Beef
25 Voi Hotel AI-Ihsan Beef
26 Voi Walisha Cafe Beef
27 Voi Tropical Hotel Mutton
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28 Voi Bongo Hotel Beef
29 Voi New Michael Hotel Beef
30 Voi Arsenal Cafe Beef
31 Voi Market Hotel Beef
32 Voi Green Joint Cafe Beef
33 Voi Taril10 Hotel Beef
34 Voi Tropical Hotel Beef
35 Voi Eagle's Grill Beef
36 Voi Homeboyz Cafe Beef
37 Voi The Ark Cafeteria Beef
38 Voi Hard Rock Cafe Beef
39 Voi Voi Safari Inn Beef
Primer Design
The forward and reverse primers were designed by Dr. Charles Kimwele,
University of Nairobi. The primers were constructed using mDNA cytochrome B
sequences and named Imp492 and Bov462 (Table3). The primers amplified
mitochondrial DNA flanking 404 and 440 basepair regions of the cytochrome B gene.
The primers were aligned to homologous sections of cytochrome B gene of the species of
interest and detennined to have an identity of between 83.3-100%. Kimwele tested the
primers with the DNA of known bushmeat species: eland (Tragelaphus oryx), Grant's
gazelle (Gazella granti), Maasai giraffe (Giraffa eamelopardalis), warthog
(Phaeoehoerus afrieanus), plains zebra (Equus burehelli), buffalo (Syneerus eaffer), dik-
dik (Madoqua guentheri), Thompson's gazelle (Gazella thomsonii), waterbuck (Kobus
ellipsiprymnus), and impala (Aepyeeros malampus). All of the animals were identified to
the species level, except Thompson's gazelle and plains zebra which were identified to
•
the genus level (c. Kimwele pers con1l11.).
PCR Conditions
Approximately 0.5ul of DNA was used as a template for the amplification of the
cytochrome B region. In a total volume of 25ul the following reagents and their
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respective concentrations were used: 0.5uM of forward and reverse primers and 12.5u1
EppendorfPCR MasterMix. PCR conditions were denaturation at 94°C for 2 minutes
followed by 35 cycles of denaturation at 94°C for 30 seconds, annealing at 55°C for 30
seconds, extension at noc for 1 minute, and a final extension at 72°C for 3 minutes.
The PCR reactant resulted in a 492 bp product with amplification using the imp492
primers and a 462 bp product with Bov462 primers.
Table 3: Primers used for amplification of the cytochrome B gene
Primer Name
Imp492 Forward
Imp492 Reverse
Bov462 Forward
Bov462 Reverse
Agarose Gel Analysis
Primer Sequence
5'-CGAAAA TCACACCCACTAAT AAAAA T-3'
5'-AAACCCTCCTCAGA TTCATTTCTACTA-3'
5' -GAAAGTCCCACCCACTAATAAAAA- 3'
5' -GTATGGGATTGCTGATAAGAGGTT- 3'
peR Product
Size
492 bp
462 bp
All PCR products were visualized on a 1% agarose gel using Ethidium bromide
staining. The agarose gel was used to determine the size of the PCR products.
Positive and Negative Controls
To ensure the authenticity of our results, both positive and negative controls were
assessed during analysis. Negative controls established that no laboratory contamination
was affecting the outcome of the results. A negative PCR reaction was set up with each
batch ofPCR reactions. The negative reaction contained only water and PCR master
mix. In cases where a faint band was observed on an agarose gel for the negative PCR
22
reaction, the reaction was sequenced to investigate if a readable sequence could be
presented. In addition, positive controls were run with known impala DNA using both
the impala and bovine primers. The resulting peR product was sequenced with
IMP492/BOV 462 forward and reverse primers, aligned, and blasted in Genebank
(Figures 6 and 7).
Figure 6: Alignment and BLAST result for Positive Control Using IMP492 primers
Impala DNA #2 (positive Control)
BLAST Results: Aepyceros melampus
Bit Score: 813 Evalue: 0.0 MaxID: 100%
Impala2DNA/posCon/impF
Impala2DNA/poscon/impR/RC.
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
Impala2DNA/posCon/impF
Impala2DNA/posCon/impR/RC
PCR Clean-up
__________________________________________ TTTCATcA 8
:TATTpAT.~CGCATTCATTGACCTACCAGCCCCATCAAACATTTCATCA 50
TGATGAPACTTCGGTTCTCTCCTAGGCATCTGCCTAATCCTACAAATCCT 58
TGATGAAACTTCGGTTCTCTCCTAGGCATCTGCCTAATCCTACAAATCCT 100
AACAGGCCTATTTCTAGCAATACACTATACATCTGACACAACAACAGCAT 108
AACAGGCCTATTTCTAGCAATACACTATACATCTGACACAACAACAGCAT 150
~+++++++++++++++~++++++++++++++++++++++++++++++.+++
TTTCCTCTGTCACCCATATTTGCCGAGATGTCAACTACGGATGAATTATC 158
TTTCCTCTGTCACCCATATTTGCCGAGATGTCAACTACGGATGpATTATC 200
~+++++++++++++++**+++++++++++++++++++++++*++++++++
CGATATATACATGCAAACGGAGCATCAATGTTCTTCATCTGTCTATTCAT 208
CGATATATACATGCAAACGGAGCATCAATGTTCTTCATCTGTCTATTCAT 250
GCATGTAGGACGAGGCTTATACTACGGATCATACTTATTTCTAGPAACAT 258
GCATGTAGGACGAGGCTTATACTACGGATCATACTTATTTCTAGAAACAT 300
GAAACATTGGpATTATTCTTCTATTCGCAACAATAGCCACAGCATTCATA 308
.3AAA~ATTGGAA TTATTCTTCTATTCGCAACP.ATAGCCACA r;CA TTCA TA 350
SGCTATGTCCTGCCATGAGGACPAATATCATTCTGAGGAGCAACAGTCAT 358
GGCTATGTCCTGCCATGAGGACAAA TATCA TTCTGp.GGAGCAACAGTCA- 399
TACAAF.TCTCCTCTCAGCAATCCCATACATTGGTACAPACCT 400------------------------------------------
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The PCR products were purified using the Ultraclean DNA cleanup kit from
MOBIO according to the manufacturer's instructions.
Figure 7: Alignment and BLAST results for Positive Control using BOV 462 primers
Impala DNA#2 (Positive Control)
BLAST Results: Aepyceros melampus
•
Bit Score: 699 Evalue: 0.0 MaxID: 97%
posCon/BovF
PosCon!BovR!RC
PosCon!BovF
posCon!BovR!RC
posCon!BovF
posCon!BovR!RC
posCon!BovF
posCon!BovR!RC
PosCon!BovF
posCon!BovR!RC
PosCon!BovF
posCon!BovR!RC
posCon!BovF
posCon!BovR!RC
DNA Sequencing
_________________________________ ~ ~PAA~ATTTCATCATGAT 18
TAPAAATTATTFATAACGCATTCATTGJl.CCTTCCAGCCCC ATCI\P,Jl;.:ATTTCATCATGAT60
';AAACTTCGGTTCTCTCCTGGGCATCTGCCTAATCCTACPAATCCTAACAGGCCTATTTC 78
~AAACTTCGGTTCTCTCCTGGGCATCTGCCTAATCCTAC.~ATCCTAACAGGCCTATTTC 120
TA';CAATACACTATACATCTGACACAACAACAGCATTTTCCTCTGTTACCCATATTTGCC 138
TAGCAATACACTATACATCTGACACJlACAACAGCATTTTCCTCTGTTACCCATATTTGCC 180
GAGATGTCAACTACGGATGAATCATCCGATATATACATGCh~CGGAGCATCAATGTTTT 198
';AGATGTCAACTACGGATGAATCATCCGATATATACATGCAAACGGA';CATCAA TGTTTT 240
TCATCTGTCTATTCATGCATGTAGGACGAGGCTTATACTACGGATCATACTTATTTCTAG 258
TCATCTGTCTATTCATGCATGTAGGACGAGGCTTATACTAr:GGATCATACTTATTTCTAG 300
AAACATGAAACATTGGAATTATTCTTCTGTTCACAACAATAGCCACAGCATTCATAGGAT 318
JlAACATGAAACATTGGAATTATTCTTCTGTTCACAACAATAGCCACAGCATTCATAGGAT 360
*+++++++++++++++++++++++++++++++++++++++++++++~+++++++++++++
ATGTCCTGCCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAA 370
ATGTCCTGCCATGAGGACAA-------------------------------- 380
************ ** *"'** * *
A Big Dye Terminator v3.1 (Applied Biosystems) reaction was set up as follows:
5ul purified PCR product, 2ul sequencing juice, 2ul sequencing buffer, and luI primer.
Forward and reverse reactions were set up for each sample. The sequencing conditions
on the thermo cycler was as follows: 96°C for 1 minute followed by 25 cycles of 96°C for
10 seconds, 50°C for 5 seconds and 60°C for 4 minutes. Each sample was purified and
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precipitated using 75% isopropanol and loaded on the ABI 3130 for fluorescence dye-
labeled dideoxynuc1eotide analysis.
DNA Sequence Analysis
The forward and reverse sequences for each sample were edited using the Vector
NTI editing program, Contig Express. Both the beginning and end of each sequence
were removed prior to alignment. The forward and reverse sequences for each sample
were aligned using ClustalW (Appendix). The aligned portion was analyzed in the NCB I
BLAST database (www.ncbi.nlm.nih.gov/blastlblast.cg.) The sample ID, bit score, E
value, and max identity are recorded for each sample (Tables 4 and 5). In instances
where multiple species were identified with equal bit scores and e values, the species
most likely to occur in Kenya was selected as the identity.
Table 4: BLAST results for samples collected in August 2006
Sample Putative
Matched Max
BLAST Results Putative MaxScore Evalue
# Species Species
ID
1 Not Recorded Bas taurus Unknown 819
0 100%
2 Bas taurus Bas taurus YES 822
0 100%
Liver (species
3 unknown) Bas taurus YES 878
0 100%
Liver (species
3 (2) unknown) Bas taurus YES 444
2.0£"121 100%
4 Bas taurus Bas taurus YES 765
0 100%
5 Bas taurus Bas taurus YES 830
0 99%
6 Bas taurus Bas taurus YES 754
0 99%
7 Bas taurus Bas taurus YES 758
0 99%
8 Bas taurus Bas taurus YES 754
0 99%
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9 Bas taurus Bas taurus YES
833 0 99%
10 Bas taurus Bas taurus YES 841
0 99%
11 Capra hircus No Data NO DATA ND
ND ND
12 Bas taurus Bas taurus YES 789
0 100%
13 Bas taurus Bas taurus YES 835
0 99%
14 Bas taurus Bas taurus YES 835
0 99%
15 Not Recorded Bas taurus Unknown 828
0 99%
16 Not Recorded Bas taurus Unknown 832
0 99%
17 Not Recorded Bas taurus Unknown 841
0 99%
18 Not Recorded Bas taurus Unknown 787
0 97%
Liver (species
19 unknown) Bas taurus YES 841
0 99%
20 Bas taurus Bas taurus YES 822
0 100%
Capra
21 Ovis aries cylindricarnis NO 588
7.0E"165 92%
22 Bas taurus Bas taurus YES 800
0 100%
23 Bas taurus Bas taurus YES 881
0 99%
24 Bas taurus Bas taurus YES 726 0
99%
25 Not Recorded Bas taurus Unknown 819
0 99%
26 Bas taurus Bas taurus YES 778
0 100%
Liver (species
27 unknown) Bas taurus YES 784 0
100%
28 Bas taurus Bas taurus YES 555
8.0E-155 100%
29 Bas taurus Bas taurus YES 771 0
100%
Matumbo
(species
30 unknown) Bas taurus YES 835 0
100%
31 Bas taurus Bas taurus YES 822 0
99%
32 Not Recorded Bas taurus Unknown 785 0
100%
33 Bas taurus Bas taurus YES 778 0
100%
34 Not Recorded Bas taurus Unknown 830 0
99%
35 Ovis aries Ovis aries YES 837 0
99%
Rib (species
36 unknown) Ovis aries Unknown 837 0 99%
Meatball
(species
37 unknown) Bas taurus YES 774 0 100%
38 Bas taurus Bas taurus YES 789 0 100%
39 Bas taurus Bas taurus YES 881 0 98%
40 Bas taurus Bas taurus YES 835 0 99%
41 Bas taurus Bas taurus YES 737 0 98%
42 Bas taurus Bas taurus YES 817 0 99%
43 Capra hircus Capra hircus YES 708 0 99%
TO
44 Capra hircus Capra falcaneri GENUS 737 0 96%
45 Bas taurus Bas taurus YES 837
0 99%
TO
46 Capra hircus Caora nubiana GENUS 704
0 95%
47 Samosa Bos taurus YES 839
0 100%
48 Bas taurus Bas taurus YES 811
0 99%
49 Bas taurus No Data NO DATA ND
ND ND
50 Bas taurus Bas taurus YES 821
0 100%
Table 5: BLAST results for samples collected in March 2008
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Sample Putative
Matched Max
BLAST Results Putative MaxScore Evalue
# Species Species
ID
1 Bas taurus Bas taurus YES 610
2.0K!7! 93%
2 Capra hircus Capra nubiana TO GENUS 641
0 94%
3 Bas taurus Bas taurus YES 826
0 100%
4 Bas taurus Bas taurus YES 813
0 100%
5 Bas taurus Bas taurus YES 762
0 100%
6 Ovis aries No Data NO DATA ND
ND ND
Liver (species
7 unknown) Bas taurus YES 782
0 100%
8 Bas taurus Bas taurus YES 662
0 97%
9 Bas taurus Bas taurus YES 617
9.0K!74 94%
10 Bas taurus Bas taurus YES 582 3.0K
163 93%
11 Bas taurus Bas taurus YES 811 0
98%
12 Capra hircus Bas taurus NO 804 0
99%
13 Bas taurus Bas taurus YES 815 0
99%
14 Bas taurus Bas taurus YES 769 0
100%
15 Bas taurus Bas taurus YES 708 0
100%
16 Bas taurus Bas taurus YES 797 0
99%
17 Bas taurus Bas taurus YES 785 0
98%
18 Bas taurus Bas taurus YES 771 0
100%
19 Bas taurus Bas taurus YES 835 0
100%
20 Bas taurus Bas taurus YES 808 0 100%
21 Capra hircus Bas taurus NO 771 0 99%
22 Bas taurus Bas taurus YES 813 0 99%
23 Capra hircus Missing Unknown ND ND
ND
24 Bas taurus Bas taurus YES 725 0 95%
25 Bas taurus Bas taurus YES 811 0 99%
26 Bas taurus Bas taurus YES 833 0
99%
27 Ovis aries Bas taurus NO 832 0
99%
28 Bas taurus Bas taurus YES 830 0
100%
27
29 Bas taurus Bas taurus YES 826
0 100%
30 Bas taurus Bas taurus YES 841
0 100%
31 Bas taurus Bas taurus YES 848
0 100%
32 Bas taurus Bas taurus YES 841
0 99%
33 Bas taurus Bas taurus YES 830
0 100%
34 Bas taurus Bas taurus YES 839 0
99%
35 Bas taurus Bas taurus YES 828
0 100%
36 Bas taurus Bas taurus YES 830 0
100%
37 Bas taurus Bas taurus YES 845 0
100%
38 Bas taurus Bas taurus YES 822 0
100%
39 Bas taurus Bas taurus YES 839 0
100%
Results ,
Of the 89 meat samples collected, 85 were identified via mDNA sequencing
analysis. None of the samples were identified as bushmeat (Tables 4 and 5). Our study
did not support our hypothesis of bushmeat being present in local restaurants in Voi,
Kenya. In addition, our study did not support the findings of the Born Free Study
conducted in 2002, in which 44% of the samples from butcheries were found to either be
bushmeat or a mixture ofbushmeat and domestic meat. We found 95% of our samples to
be domestic meat. The remaining 5% were unidentified due to failure to amplify via
peR and ultimately yielded no DNA sequence data.
August 2006 Samples
All of the samples collected in August 2006, the dry season, were identifed as
domestic meat. Most of them were established as Bos taurus (domestic cow) (Figure 8).
One sample was determined to be Capra hircus (domestic goat) and three additional
samples were sequenced to the Capra genus level; one as Capra cylindricornis (East
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Caucasian tur), one as Capra falcaneri (markhor), and one as Capra nubiana (Nubian
ibex) (Figure 9). Two samples were determined to be Ovis aries (domestic sheep)
(Figure 8). Only two of the samples collected were not positively identified and no data
are available for them.
March 2008 Samples
A total of 39 samples were collected in March 2008 during the wet season.
Again, none of the samples were identified as illegal game meat. The majority, 36
samples, were identified as Bas taurus (domestic cow). Only one sample was identified
to the Capra genus, Capra nubiana (Nubian ibex). One sample could not be identified
and one sample is missing (Figure 9).
Figure 8: Summary of samples collected in August 2006
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Figure 9: Summary of samples collected in March 2008
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Putative Species Labeling
Most of the samples collected (84.7%) matched the putative meat species purchased.
This percentage includes the samples that were identified to the genus Capra. In 10.6%
of the sequenced samples, the putative species was not recorded. Also, in 4.7% of the
collected samples the purchased meat did not match the actual species that was identified
through DNA sequencing (Figure 10).
Ofthe 4.7% of the samples that didn't match the putative species all were
identified as some other form of domestic meat. None of the samples were found to be
bushmeat. In the case of the Capra sp. misidentifications, it is likely a problem caused by
insufficient variation in the amplified region to distinguish between species in this genus.
Figure 10: Summary of putative species labeling
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The results of this study did not support our initial hypothesis ofbushmeat is
present in restaurants in Voi, Kenya. Due to published reports, we fully expected to find
bushmeat in these restaurants. However, none of the samples we collected were
determined to be illegal bushmeat by mDNA analysis. The positive controls using
known impala meat (Figures 7 and 8) indicate that the IMP492 and BOV 462 primers
used in PCR amplification and DNA analysis will conectly identify game meat.
Additionally, Dr. Charles Kimwele, University of Nairobi, has used this method to
correctly identify eight other bushmeat species (Kimwele pers. comm.).
Bushmeat occurrence and seasonality
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This particular project was implemented to study two things: 1) ifbushrneat was
available in the local restaurant economies of Voi and 2) if seasonality played a paIi in
the presence ofbushrneat. The Born Free Study (2004) was conducted during the wet
season and found a high frequency of illegal bushrneat in markets. Jones (2007) and
Bradley Smith (pers cornrn.), on the other hand, conducted sampling during the dry
season and failed to find bushrneat in local butcheries. These results certainly suggest a
role of seasonality in the prevalence ofbushrneat in butcheries. Jones (2007)
hypothesized that the discrepancy in results between her study and the Born Free study
was possibly due to seasonal changes in wildlife densities. For example, migration
and/or reproduction could drastically influence the number of animals that are around
Voi, Kenya at any given time.
Our study did not support the idea that seasonality affects the occurrence of
bushrneat, at least at the level of restaurants. During both the wet and dry season
sampling of Voi, no illegal game meat was identified.
The effect of the post-election violence on my study
It is also important to consider the socio-economic atmosphere of Kenya in March
2008 when the bushrneat samples were purchased. Due to violent clashes and
demonstrations after the December 2007 presidential elections, tourism in Kenya was in
drastic decline. Many businesses, including restaurants, had a decreased profit margin.
With the lack of foreign tourists in the area perhaps restaurant owners did not feel the
need to have meat prepared for purchase. Many of the restaurants we visited did not have
any meat available when we stopped in during March 2008. The restaurants that usually
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catered to tourists were simply not prepared for customers during this time. The lack of
bushrneat in restaurants during the wet season in our study could conceivably be due to
the economic atmosphere ofVoi at that time.
Sequencing Identification Not Matching Putative Species
The putative species did not match the mDNA species identification in 4.7% of
the samples. In the case of domestic meat mislabeled as another form of domestic meat,
this is probably due to human error. The restaurant worker may have erred in
representing the actual meat that was available at that particular time. It is also important
to consider that many of these restaurants serve different types of meats and there may
have been an error in correcting identifying the species of domestic meat being sold.
The mislabeling of domestic meat may have also been the fault of record taking at
the time of sample collection. In August 2006, when 50 samples were collected in Voi,
there were approximately 15 researchers from both Western Kentucky University and the
University of Nairobi working to collect samples. In March 2008, although a smaller
group was utilized for sample collection, it is certainly possible that the purchased meat
was recorded incorrectly.
Four of the samples were identified as non-domestic Capra spp. These samples
were probably incorrectly identified. Since all of the non-domestic Capra species which
were identified do not naturally occur in Kenya, the more probable identification is
Capra hircus, or domestic goat. The misidentification is likely the result of insufficient
variation in the amplified region to distinguish between these species. Currently, there
are few genetic data available on the Capra species (Manceau et al. 1999). A study
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conducted by Manceau et al. (1999) concluded there were only 43 variable sites within
the whole cytochrome b gene for the Capra species. It is possible that the portion of the
cytochrome b gene we were amplifying and using for analysis did not contain enough
variation to correctly identify Capra to the species level. Dr. Charles Kimwele, the
University of Nairobi, is currently working on different primers for use in bushmeat
species analysis.
Implications for Conservation
The results from this study indicate that restaurants are not a commercial outlet
for illegal bushmeat. All attempts to replicate the Born Free Foundation study (2004)
have yielded no findings ofbushmeat. The bushmeat trade in Kenya is probably not a
large commercial industry, but probably a subsistence level trade. Due to snaring
patterns in the area, it is certain that illegal poaching is occurring. The desnaring teams
ofKWS and various organizations (Youth for Conservation, the David Sheldrick Wildlife
Trust) in conjunction the study ofWato et al. (2006) indicate snaring is a problem in the
Tsavo region.
The last report from the Burra Team, a desnaring team from David Sheldrick
Trust, indicated that snaring continues in the area. The Burra Team is based at Voi and
covers the boundary from the Tsavo River to Buchuma gate. They also cover ranches
that form the corridor between Tsavo East and Tsavo West National Parks. The October
2008 report confirmed that a total of 177 snares were removed during the month.
According to the David Sheldrick website (www.sheldrickwildlifetrust.org), a p<?acher
expects that each snare will have a daily success rate of 5%. If the 177 snares were left in
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operation the whole month, they would have snared approximately 265 animals. Of the
177 snares collected during October, 104 snares targeted big game and 73 were small
game snares. The members of the team concluded that the large number of big game
snares suggests the poaching is for commercial purposes. Wato et al. (2006) found that
poachers often want to snare large game to gain a larger profit. In addition to the snares,
the Burra Team also found 50 dik-dik skins in a poacher's hide-out at Mbulia Ranch.
Future Research
Because poaching is occurring at high rates, it is useful for conservation and
enforcement purposes to identify the destination of bushmeat products. The assumption
that this meat was being sold frequently in butcheries and restaurants may have deflected
enforcement efforts away from other outlets. By eliminating restaurants and commercial
butcheries in this area from a law enforcement focus, these results may allow
conservation efforts to be focused on the real mechanisms by which commercial
quantities of bushmeat are distributed.
Appendix I: AligILrnentdata for samples collected in August 2006 38
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Samp1e1/impF
Samp1e1/impR/RC
------------------------------------------------------------
Samp1e1/impF
Samp1e1/impR/RC
____________________________ ~ TC~T.,:-w ~'~ ..1"~ i: ;G(:CT~~TCCT 32
TTTCGGTTCCCT~CTGGG. ~CTGCCT TCCT:. T~CTC ~-GGCCT TTCCT. 120
****************++**************
Samp1e1/impF
Samp1e1/impR/RC
;c ~-r' CT I:' C TCI:G.,I:.:C._. C. GC"TTCTCCTCTGTT" ':CC-T: TCTGCCG~ 92
:;C ~ __C:."r:T."_(>'.~C_ 'TCC1~.._C:,.'-=.: .'-:, GC TTCTr=:CT{:TGTT- :~CC T TCTGCCG~-_ 180
~~***~*******++***************+.+**+.+***+.***********+.****+***
Samp1e1/impF
Samp1e1/impR/RC
~ .CGTG;."; CT .'../::GGCTG ..--~.~-"'TC7 TCCG.-,'I' .,(:~~..T _I: .. f:GC. ...:G(~._,r~CTTC. ~GTTTTT'I' 152
G.:_CGTG~_.~\.~TL_(=GGCTG:-_t-r:...TC..\TCCG, .T_~.C,~.Th;=.q<:GCr. =:t-;G_:,GCTTC~' _7~~GTTTTTT 240
************************************************************
Samp1e1/impF
Samp1e1/impR/RC
~.TCTGCTT:~T~T;.TGC;.CGT;~GGA:G.~1GGCTT:~TATT;~CGGGTCTTACACTTTTCTAG~~212
,-~.~CTGCTT ,-0T; ,T,--,,-:rGC;..CGT_;.._GG;...CG, _GGCT'I'.:',T ;:.TT> ::GGGTCTTrC.;:..,_C:T~TTCT _;G~:...7-\ 300
***********+.************************************************
Samp1e1/impF
Samp1e1/impR/RC
~C:r-.TG,-'.~~~.. T;. TTGG ...GT i'..;...TCCTTC'T'GCTC ~CA(;T ]i••:::'TAGee: AC;:"GCATTT~.TAGG~.T riC 272
.~':ATG; p.,";;.T i\TTC;GAGT:L..AI'CCTTCTGCTC;/:A'3T ?AT .A...:JCC;"iCfi.,'-;CA TTTA ~hGG.:;T;J..i= 360
***************************************+.++****************+.*
Samp1e1/impF
Samp1e1/impR/RC ------------------------------------------------------------
Samp1e1/impF
Samp1e1/impR/RC -----------------------
SAMPLE 2
samp1e2/impF
Samp1e2/impR/RC
------------------------------------------------------------
************************~*****+.********************
_________ ~'!'CCr;TCCTGGGAA 1'CTGCCTF.ATCCTACAAfl. ",CC1'C;; C;o.,GGCC1'A 1'1'CC1' 51
!IAA TT'Cr;SG'lT'CCCT:':CT':;GGAA1'C1'GCC1'AATCC1' ,toC!,,;,,,, TCCTCACA GGCC1' [,.1'1'CC1' 120Samp1e2/impFSamp1e2/impR/RC
Samp1e2/impF
Samp1e2/impR/RC
ASC.I-J.;.~ Ar:'Ar:T;.':.!...'"";.A ~'r';CG;{::AC7~,A'=~':-i1/:AGC.~.,TTCTC:CTCTGTT;:>..CCC;. T;.~TCTGCCG 111
AGCAATA~A:Th:ASATCCGACACAA~AA':AGCATTCTCCTCTGTTACCCATATCTGCCG 180
Samp1e2/impF
Samp1e2/impR/RC
!..l.SACGTGfI"ACTACSGCTGl ..\A TCATCCG.Zl.Tll.I;J-I.T'l1.':A CGCA;, ..,::",'~GGAGCTTC;\A TGTTTTT 171
A'.';ACGTGAA -=T'A":(~GCTSp..ATeA TCCGA TA CATp. C;~CGCAl,?, CGGJAGCTTCP-..A TGTTTTT 24
0
************************************************************
Sample2/impF
samp1e2/impR/RC
TATCTGCTTATATATGCACGTAGGACGAGGCT1'A1'A1'1'ACGGGTCTTACACT1'1'1'C1'AGA 231
'T.:..T':TGCTTA ~;:..TA ISC;., :GT;..GG.;(~G~~GGCTTT:. T~..1'1';.. CGGGTCTT>. ':.i;J." CTTTTC'l';:<.GA 300
samp1e2/impF
Samp1e2/impR/RC
.;,i.r::;;..':'G.z:..f:-_:-.TA'TT.~Gi--_~:;T~.P.TCCTTCTGCTC?,CP. GT;.A TA GCCA C;..GC~. 1'1'1';; TAGGA TA 291
~AC:~TGAAATAITGGAGTAATCCTTCTGCTCACAGTAAT~GCCACAGCATTTATAGG~TA 360
Samp1e2/impF
samp1e2/impR/RC
CGTCCTA2CA1SA':;GACAAATATCATTCTGAGGAGCAACAG1'CATCACCAACC1'C1'1'A1'C 351
CG1'--------------------------------------------------------- 363
***
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Samp1e2/impF
Samp1e2/impR/RC
AGCP]',TCCCATACATCGGC,n,Cl'J,AT376
-------------------------
SAMPLE 3
------------------------------------------------------------
TCGTAAATCCCACCCACTAATAJ1.AAATTGT A{,ACF.ATGCATTCATCGACCTTCCAGCCCC 60samp1e3/impR/RC
Samp1e3/impF
**************
ATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACA 120______________________________________________ TGCCTAATCCTACA 14samp1e3/impR/RC
Samp1e3/impF
Sample3/impR/RC
Sample3/impF
AATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTC 180
AATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTC 74
************************************************************
Sample3/impR/RC
Sample3/impF
CTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGC 240
CTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGC 134
************************************************************
************************************************************
AAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 300
AAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 194Sample3/impR/RCSample3/impF
Sample3/impR/RC
Sample3/impF
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTC-------- 352
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAAT 254
****************************************************
AGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAAC 314
------------------------------------------------------------Sample3/impR/RC
Sample3/impF
AGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTAGAATGAAT 374
------------------------------------------------------------Sample3/impR/RC
Sample3/impF
Sample3/impR/RC
Sample3/impF CTGA 378
SAMPLE 3
Sample3/bovF
Sample3/bovR/RC
___________________________________________ TTCATCATGATGAAATT 17
TTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATT 60*****************
Sample3/bovF
Sample3/bovR/RC
TCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAA 77
TCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAA 120
************************************************************
****************+*******************************************
TACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACG 137
TACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACG 180Sample3/bovFSample3/bovR/RC
************************************************************
TGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 197
TGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 240Sample3/bovFSample3/bovR/RC
************************************************************
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 257
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 300Sample3/bovFSample3/bovR/RC
************************************************************
GAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCC ~17
GAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCC 360Sample3/bovFSample3/bovR/RC
38
Sample3/bovF
Sample3/bovR/RC
TACCATG, ,GGAC:,;,,,T}-ITChTTCTGh(;GAGC;\A:AGTCATCACC361
TACCA--------------------------------------- 365
*****
Sample 4
Sample4/bovF
Sample4/bovR/RC
___________________________________________ CATTTCATCATGATGAA 17
AAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAA 60*****************
Sample4/bovF
Sample4/bovR/RC
ATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAG 77
ATTTC GGTTCCC TCC 'I'GGGI,ATC'I'GCC'I'AA'I'CC'I'ACAAA TCCT CACAGGCC TATTCCT AG 120
************************************************************
Sample4/bovF
Sample4/bovR/RC
CAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAG 137
CAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAG 180
************************************************************
Sample4/bovF
Sample4/bovR/RC
ACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 197
ACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 240
************************************************************
************************************************************
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 257
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 300Sample4/bovFSample4/bovR/RC
Sample4/bovF
Sample4/bovR/RC
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACG 317
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACG 360
************************************************************
Sample4/bovF
Sample4/bovR/RC
TCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 371
TCCTA------------------------------------------------- 365
*****
SAMPLES
CTAATAAAAATTGTAAACAATGCATTCATTGACCTTCCAGCCCCATCAAACATTTCATCA 60
------------------------------------------------------------Sample5/impF
Sample5/impR/RC
Sample5/impF
Sample5/impR/RC
______________________________________ CCTACAAATCCTCACAGGCCTA 22
TGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTA 120**********************
************************************************************
TTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATC 82
TTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATC 180Sample5/impFSample5/impR/RC
Sample5/impF
Sample5/impR/RC
TGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATG 142
TGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATG 240
************************************************************
************************************************************
TTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTT 202
TTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTT 300Sample5/impFSample5/impR/RC
Sample5/impF
Sample5/impR/RC
CTAGAAACATGAAATATTGGAGTAATCCTTCTGTTCACAGTAATAGCCACAGCATTTATA 262
CTAGAAACATGAAATATTGGAGTAATCCTTCTGTTCACAGTAATAGCCACAGCATTTATA 360
************************************************************
Sample5/impF
Sample5/impR/RC
GGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTC 322
GG---------------------------------------------------------- 362
**
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Samp1e5/impF
Samp1e5/impR/RC
TTATChGC c.2.TCCC;',T"C;"TCGGCACII.L:,TTTAGT,-,GA360
--------------------------------------
SAMPLE 6
Samp1e6/bovF
Samp1e6/bovR/RC
_____________________________________ CATCAAACATTTCATCATGATGA 23
AAAA'fTGTAAk:I',ATGCATTCATCGAr:CTTCCASCCCCh TCAAACA TTTCATCATGATGA 60
***********************
Samp1e6/bovF
Samp1e6/bovR/RC
AATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCr::TCAr::AGGCCTATTCCTA 83
AATTTCGGTTCCCTCr::TGGGAATCTGCCTAATCCTACAAATCCTr::ACAGGCCTATTCCTA 120
************************************************************
Samp1e6/bovF
Samp1e6/bovR/RC
GCAATAr::Ar::TACAr::ATr::r::GAr::Ar::AAr::AAr::AGr::ATTCTr::CTCTGTTAr::r::CATATCTGr::CGA143
Gr::AATACAr::TACAr::ATr::r::GAr::Ar::AAr::AAr::AGCATTCTCr::Tr::TGTTAr::CCATATCTGr::r::GA180
******************************************************+.+.+.+.**
Samp1e6/bovF
Samp1e6/bovR/RC
GAr::GTGAACTAr::GGCTGAATCATCCGATACATAr::Ar::GCAAACGGAGCTTCAATGTTTTTT 203
GACGTGAACTAr::GGr::TGAATCATCCGATAr::ATAr::Ar::GCAAACGGAGr::TTr::AATGTTTTTT 240
*******************************************************+.+*+.*
Samp1e6/bovF
Samp1e6/bovR/RC
ATCTGCTTATATATGCACGTAGGACGAGGr::TTATATTAr::GGGTCTTAr::Ar::TTTTCTAGAA 263
ATr::TGCTTATATATGCACGTAGGAr::GAGGCTTATATTACGGGTr::TTACAr::TTTTCTAGAA 300
************************************************************
Samp1e6/bovF
Samp1e6/bovR/RC
Ar::ATGAAATATTGGAGTAATCCTTr::TGr::Tr::ACAGTAATAGr::r::Ar::AGCATTTATAGGATAC 323
Ar::ATGAAATATTGGAGTAATCCTTCTGCTr::A----------------------------- 331
*******************************
Samp1e6/bovF
Samp1e6/bovR/RC
GTCCTAr::CATGAGGACAAATATCATTr::TGAGGAGr::AACAGTr::ATTAr::CAAC 374---------------------------------------------------
SAMPLE 7
AAAAATTGTAAACAATGCATTCATCGACCTTCr::AGCCr::CATCAAAr::ATTTr::ATr::ATGATG 60
------------------------------------------------------------Samp1e7/bovF
Samp1e7/bovR/RC
Samp1e7/bovF
Samp1e7/bovR/RC
___________________________ Cr::TAATr::r::TAr::AAATr::CTr::Ar::AGGCr::TATTr::CT33
AAATTTCGGTTCCCTCr::TGGGAATCTGr::r::TAATr::CTACAAATr::CTCACAGGCCTATTr::CT 120
*********************************
************************************************************
AGr::AATAr::Ar::TAr::ACATCCGACACAAr::AAr::AGr::ATTCTr::CTCTGTTAr::r::CATATr::TGCr::G93
AGr::AATAr::ACTACACATCr::GACACAACAACAGr::ATTCTCCTr::TGTTAr::r::CATATr::TGCCG 180Samp1e7/bovFSamp1e7/bovR/RC
************************************************************
AGAr::GTGAACTAr::GGCTGAATr::ATr::CGATAr::ATAr::ACGCAAACGGAGCTTr::AATGTTTTT 153
AGACGTGAACTACGGr::TGAATr::ATCCGATACATAr::Ar::Gr::AAACGGAGr::TTr::AATGTTTTT 240Samp1e7/bovFSamp1e7/bovR/RC
Samp1e7/bovF
Samp1e7/bovR/RC
TATCTGr::TTATATATGCAr::GTAGGACGAGGr::TTATATTAr::GGGTr::TTACACTTTTCTAGA 213
TATCTGCTTATATATGr::Ar::GTAGGAr::GAGGr::TTATATTAr::GGGTr::TTACACTTTTCTAGA 300
************************************************************
Samp1e7/bovF
Samp1e7/bovR/RC
AACATGAAATATTGGAGTAATCr::TTr::TGr::Tr::ACAGTAATAGCr::ACAGr::ATTTATAGGATA 273
AACATGAAATATTGGAGTAATCr::TTr::TGr::Tr::AC--------------------------- 333
*********************************
Samp1e7/bovF
Samp1e7/bovR/RC
CGTr::r::TAr::r::ATGAGGAr::AAATATr::ATTr::TGAGGAGr::AAr::AGTTATr::Ar::r::AAr::C326
-----------------------------------------------------
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SAMPLES
SampleB/bovF
SampleB/bovR/RC
_____________________________________________________ ATCATGA 7
!'-TE.J_J_,j,ATTGT'J,hCAATGCATTCP,G),CCTTCC,:,GCCCCITCAAACATTTCATCATGA 60
*******
************************************************************
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 67
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 120SampleB/bovFSampleB/bovR/RC
******************************************************+*****
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 127
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC IBOSampleB/bovFSampleB/bovR/RC
SampleB/bovF
SampleB/bovR/RC
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 187
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 240
************************************************************
SampleB/bovF
SampleB/bovR/RC
TTTATCTGCTTATATATGCACGTAGGACGAGGCCTATATTACGGGTCTTACACTTTTCTA 247
TTTATCTGCTTATATATGCACGTAGGACGAGGCCTATATTACGGGTCTTACACTTTTCTA 300
*****1;******************************************************
SampleB/bovF
SampleB/bovR/RC
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 307
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG- 359
***********************************************************
SampleB/bovF
SampleB/bovR/RC
TACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACC 362
-------------------------------------------------------
SAMPLE 9
Sample9/impF
Sample9/impR/RC
------------------------------------------------------------
AAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAA 60
********************************
____________________________ AATCCTACAAATCCTCACAGGCCTATTCCTAG 32
ATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAG 120Sample9/impFSample9/impR/RC
************************************************************
CAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAG 92
CAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAG 180Sample9/impFSample9/impR/RC
************************************************************
ACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 152
ACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 240Sample9/impFSample9/impR/RC
Sample9/impF
Sample9/impR/RC
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 212
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 300
************************************************************
******************************************************+.
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACG 272
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG----- 355Sample9/impFSample9/impR/RC
Sample9/impF
Sample9/impR/RC
TCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAG 332
------------------------------------------------------------
Sample9/impF
Sample9/impR/RC
CAATCCCATACATCGGCACAAATTTAGTAGAATG 366
----------------------------------
SAMPLE 10
SamplelO/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
Sample10/impF
Sample10/impR/RC
SAMPLE 12
Sample12/bovF
Sample12/bovR/RC
Sample12/bovF
Sample12/bovR/RC
Samp1e12/bovF
Sample12/bovR/RC
Sample12/bovF
Sample12/bovR/RC
Sample12/bovF
Sample12/bovR/RC
Sample12/bovF
Sample12/bovR/RC
Sample12/bovF
Sample12/bovR/RC
Sample12/bovF
Sample12/bovR/RC
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------------------------------------------------------------
ATP,~;'...,.;"ATTGT l-_P..AC:'~.A TGCATTCATCGI •.CCTl'CCAGCCCCh TCAI]~~CATTTCATCATGA 60
___________________________________ CCTACAAATCCTCACAGGCCTATTC 25
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTFATCCTACAAATCCTCACAGGCCTATTC 120
*************************
CTAGCAATACACTACACATCCGACACF~CAACAGCATTCTCCTCTGTTACCCATATCTGC 85
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 180
************************************************************
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 145
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 240
************************************************************
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 205
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300
************************************************************
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 265
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 360
**************************.****~*****************************
TACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTA 325
T----------------------------------------------------------- 361
*
TCAGCAATCCCATACATCGGCACAAATTTAGTAGAATG 363
--------------------------------------
__________________________________________________ ATTTCATCAT 10
TAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCAT 60
****"******
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 70
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 120
************************************************************
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 130
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 180
************************************************************
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 190
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 240
************************************************************
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 250
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300
************************************************************
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 310
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 360
***********'*************************************************
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 370
GATACGTCCTACCATGAGGACAAA------------------------------------ 384
************************
TATCAGC 377
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SAMPLE 13
Sample13/impF
Sample13/impR/RC
------------------------------------------------------------
AAAATTGTAAAC;cATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGA 60
Sample13/impF
Sample13/impR/RC
________________________________ CCTACAAATCCTCACAGGCCTATTCCTA 28
AATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTA 120
****************************
************************************************************
GCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 88
GCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 180Sample13/impFSample13/impR/RC
Sample13/impF
Sample13/impR/RC
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 148
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 240
****************************+.*+.*******~*********************
Sample13/impF
Sample13/impR/RC
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 208
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 300
************************************************************
Sample13/impF
Sample13/impR/RC
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATAC 268
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG---- 356
********************************************************
Sample13/impF
Sample13/impR/RC
GTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCA 328
------------------------------------------------------------
Sample13/impF
Sample13/impR/RC
GCAATCCCATACATCGGCACAAATTTAGTAGAATG 363
-----------------------------------
SAMPLE 14
Sample14/impF
Sample14/impR/RC
------------------------------------------------------------
AATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATG 60
************************
____________________________________ CCTACAAATCCTCACAGGCCTATT 24
ATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATT 120Sample14/impFSample14/impR/RC
Sample14/impF
Sample14/impR/RC
CCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTG 84
CCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTG 180
************************************************************
Sample14/impF
Sample14/impR/RC
CCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTT 144
CCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTT 240
************************************************************
************************************************************
TTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 204
TTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 300
Sample14/impF
Sample14/impR/RC
Sample14/impF
Sample14/impR/RC
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG 264
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG 360
************************************************************
Sample14/impF
Sample14/impR/RC
ATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTT 324
ATA--------------------------------------------------------- 363
+.*+.
Sample14/impF
Sample14/impR/RC
ATCAGCAATCCCATACATCGGCACAAATTTAGT 357
---------------------------------
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SAMPLE 15
Sample15/impF
Sample15/impR/RC
------------------------------------------------------------
1\~Jc~?TTGT .;;,.\CAATGCh TTCATCGI,CCTTCC "GCCCCP.~TCl\AACATTTC.n.TCATGATGA60
Samp1e15/impF
Sample15/impR/RC
________________________________ CCTACAAATCCTCACAGGCCTATTCCTA 28
AATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTA 120
****************************
************************************************************
GCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 88
GCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 180Samp1e15/impFSamp1e15/impR/RC
Sample15/impF
Sample15/impR/RC
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 148
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 240
************************************************************
Sample15/impF
Samp1e15/impR/RC
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 208
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 300
*******************i,****************************************
Sample15/impF
Sample15/impR/RC
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATAC 268
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATAC 360
************************************************************
Samp1e15/impF
Sample15/impR/RC
GTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACTAACCTCTTATCA 328
------------------------------------------------------------
Sample15/impF
Sample15/impR/RC
GCAATCCCATACATCGGCACAAATTTAGTAGAAT 362----------------------------------
SAMPLE 16
Sample16/impF
Sample16/impR/RC
------------------------------------------------------------
ATAAAAATTGTAAATAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGA 60
Sample16/impF
Sample16/impR/RC
___________________________________ CCTACAAATCCTCACAGGCCTATTC 25
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 120
*************************
Sample16/impF
Sample16/impR/RC
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 85
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 180
************************************************************
*********************************************************++.*
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 145
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 240Sample16/impFSample16/impR/RC
************************************************************
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 205
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300Sample16/impFSample16/impR/RC
Sample16/impF
Sample16/impR/RC
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 265
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 360
************************************************************
Sample16/impF
Samp1e16/impR/RC
TACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTA 325
TA---------------------------------------------------------- 362
Sample16/impF
Samp1e16/impR/RC
TCAGCAATCCCATACATCGGCACAAATTTAGTAGAA 361
------------------------------------
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SAMPLE 17
A~TAJAAATTGTAAA~AATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATG 60
------------------------------------------------------------Sample17/impF
Sample17/impR/RC
Sample17/impF
Samp1e17/impR/RC
____________________________________________ TCCTCACAGGCCTATT 16
ATGAP.!'.TTTCGC;TTCCCT CCTGGG AATCTGC CTAAT CCTACAAA TCC TCACAGGCCT ATT 120****************
+.+.+* +. +. ***************************************************
CCTACCCAAACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTG 76
CCTAGCAATACA':TACACATCCGACACAACAACAGCA 'I'TCTCCTCTGTTACCCATATCTG 180Sample17/impFSample17/impR/RC
************************************************************
CCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTT 136
CCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTT 240Sample17/impFSample17/impR/RC
Sample17/impF
Sample17/impR/RC
TTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 196
TTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 300
************************************************************
Sample17/impF
Sample17/impR/RC
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG 256
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT----- 355
*******************************************************
ATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTT 316
------------------------------------------------------------Sample17/impFSample17/impR/RC
Sample17/impF
Sample17/impR/RC
ATCAGCAATCCCATACATCGGCACAAATTTAGTAGAAT 354--------------------------------------
SAMPLE 18
TAATAAAAATTGTAAACAATGCATTCATCGACCAAAAAAACCCATCAAACATTTCATCAT 60
------------------------------------------------------------Sample18/impF
Sample18/impR/RC
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 120
------------------------------------------------------------Sample18/impF
Sample18/impR/RC
****************************************
____________________ TCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 40
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 180Sample18/impFSample18/impR/RC
Sample18/impF
Sample1B/impR/RC
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 100
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 240
************************************************************
Sample18/impF
Sample1B/impR/RC
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 160
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300
************************************************************
Sample1B/impF
Sample1B/impR/RC
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 220
TAGAAA------------------------------------------------------ 306
******
Sample18/impF
Sample18/impR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACTAACCTCT 2BO
------------------------------------------------------------
Sample1B/impF
Sample1B/impR/RC
TTTTTTTAATCCCATACATCGGCACAAATTTAGTAGAATGAA 322
------------------------------------------
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SAMPLE 19
Samp1e19/impF
Samp1e19/impR/RC
------------------------------------------------------------
',TAAA.',I'TTGT J1':p,C2,J\TGCATTCi\GACCTTCCAGCCCCA TCAAJ1.CATTTCATCATGA 60
Samp1e19/impF
Samp1e19/impR/RC
___________________________________ CCTACAAATCCTCACAGGCCTATTC 25
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 120
*************************
Samp1e19/impF
Samp1e19/impR/RC
CTAGCAATACACTACACATCCGACACAACi\ACAGCATTCTCCTCTGTTACCCAT ATCTGC 85
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 180
************************************************************
*********************************************************+.+*
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 145
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 240Samp1e19/impFSamp1e19/impR/RC
Samp1e19/impF
Samp1e19/impR/RC
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 205
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300
************************************************************
***********************************************************
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 265
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG- 359Samp1e19/impFSamp1e19/impR/RC
Samp1e19/impF
Samp1e19/impR/RC
TACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTA 325
------------------------------------------------------------
Samp1e19/impF
Samp1e19/impR/RC
TCAGCAATCCCATACATCGGCACAAATTTAGTAGAATG 363--------------------------------------
SAMPLE 20
Samp1e20/impF
Samp1e20/impR/RC
------------------------------------------------------------
TTGTAAACAATGCATTCATCGACCTTCCAACCCCATCAAACATTTCATCATGATGAAATT 60
Samp1e20/impF
Samp1e20/impR/RC
------------------------------------------------------------
TCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAA 120
Samp1e20/impF
Samp1e20/impR/RC
___________ TCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACG 49
TACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACG 180
**+-**********************************************
Samp1e20/impF
Samp1e20/impR/RC
TGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 109
TGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 240
************************************************************
Samp1e20/impF
Samp1e20/impR/RC
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 169
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 300
************************************************************
samp1e20/impF
Samp1e20/impR/RC
GAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCC 229
GAAATATTGGAGTAA--------------------------------------------- 315
***************
Samp1e20/impF
Samp1e20/impR/RC
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAA 289
------------------------------------------------------------
Samp1e20/impF
Samp1e20/impR/RC
TCCCATACATCGGCACAAATTTAGTAG 316
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SAMPLE 21
Sample21/BovF
Sample21/BovF/RC
___________________________________________ -'l'CAlJ.C"TCTCATCAT 16
l'1".ATJ!.hiA\ TTGT A,'.ATAACGCATTCATTGATCTCCCAGCCCCA TCAAACATCTCATCAT 60****************
Sample21/BovF
Sample21/BovF/RC
GATGAAACTTTGGA TCCCTCCTAGGCf. TCTGCCTr.ATCCTACAAATCCTAACAGGCCTAT 76
GATGAAACTTTGGATCCCTCCTAGGCATCTGCCTAATCCTACAAATCCTAACAGGCCTAT 120
************************************************************
Sample21/BovF
Sample21/BovF/RC
TCCTAGC~ACACACTACACATCTGATACAATAACAGCATTTTCCTCCGTCACTCACATTT 136
TCCTAGCAACACACTACACATCTGATACAATAACAGCATTTTCCTCCGTCACTCACATTT 180
************************************************************
Sample21/BovF
Sample21/BovF/RC
GCCGAGATGTTAATTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATGT 196
GCCGAGATGTTAATTACGGCTGAATCATCCGATACATACACGC~~CGGAGCATCAATGT 240
************************************************************
TTTTTATCTGCCTATTCATGCATGTAGGACGAGGCCTATACTACGGATCATATACCTTCC 256
TTTTTATCTGCCTATTCATGCATGTAGGACGAGGCCTATACTACGGATCATATACCTTCC 300Sample21/BovFSample21/BovF/RC
Sample21/BovF
Sample21/BovF/RC
TAGAAACATGAAACATTGGAGTAGTCCTTCTATTTGCAACAATAGCCACAGCATTCATAG 316
TAGAAACATGAAACATTGGAGTAGTCCTTCTATTTGCAACAATAGCCACAGC-------- 352
****************************************************
Sample21/BovP
Sample21/BovF/RC
GGTATGTCTTACCATGAGGACAAATATCATTTTGAGGAGCAACAGTCATTACCAACCTCT 376
------------------------------------------------------------
Sample21/BovF
Sample21/BovF/RC
l'377
SAMPLE 22
***
______________________________________________________ ---1'1'1'3
ACCCACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACAT1'1' 60Sample22/BovFSample22/BovR/RC
************************************************************
CATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAG 63
CATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAG 120Sample22/BovFSample22/BovR/RC
Sample22/BovF
Sample22/BovR/RC
GCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCC 123
GCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCC 180
******************************************************+.+.+.+.**
Sample22/BovF
Sample22/BovR/RC
ATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTT 183
ATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTT 240
***********************************~************************
************************************************************
CAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACA 243
CAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACA 300Sample22/BovFSample22/BovR/RC
Sample22/BovF
Sample22/BovR/RC
CTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 303
CTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 360
************************************************************
Sample22/BovF
Sample22/BovR/RC
TTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCA 363
TTATAGGATACGTCCTACCATGA------------------------------------- 383
***********************
Sample22/BovF
Sample22/BovR/RC
ACCTCTTATCAGC 376
47
SAMPLE 23
Sample23/impF
Sample23/impR/RC
------------------------------------------------------------
A}"..J->...i.... TCCC,,\r::CCJ-' ..r:.T f-.;"" T A,LJ-~AATTGT ro-,(' ,A\::~,ATGCJ-.TTC~ ).TCG;~CCTTCCAGCCCCATC 60
Sample23/impF
Sample23/impR/RC
------------------------------------------------------------
I'.AACATTTCATCATGATGAAATTTU;GTTCCCTCC1'GGGAA TCTGCCTAATCCTACAI'.AT 120
***********************************************************
_CTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTC 59
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTC 180Sample23/impFSample23/impR/RC
Sample23/impF
sample23/impR/RC
TGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAA 119
TGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAA 240
************************************************************
************************************************************
CGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGG 179
CGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGG 300Sample23/impFSample23/impR/RC
************************************************************
GTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGC 239
GTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGC 360Sample23/impFSample23/impR/RC
Sample23/impF
Sample23/impR/RC
CACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGT 299
CACAGCATTTATAGGATACGTCCT------------------------------------ 384
************************
Sample23/impF
Sample23/impR/RC
CATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTAGAATGAATCTG 359------------------------------------------------------------
Sample23/impF
Sample23/impR/RC
AGGG 363
SAMPLE 24
Sample24/impF
Sample24/impR/RC
------------------------------------------------------------
ACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCT 60
Sample24/impF
Sample24/impR/RC
___________________________________________________ CCGACACAA 9
GCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAA 120
*********
Sample24/impF
sample24/impR/RC
CAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC 69
CAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC 180
************************************************************
***+.********************************************************
GATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGAC 129
GATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGAC 240Sample24/impFSample24/impR/RC
Sample24/impF
Sample24/impR/RC
GAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTC 189
GAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTA------- 293
*****************************************************
Sample24/impF
Sample24/impR/RC
TGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCAT 249
------------------------------------------------------------
Sample24/impF
Sample24/impR/RC
TCTGAGGAGCAACAGTCATCACCAACCTTTTATCAG 285
------------------------------------
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SAMPLE 25
ATfucAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGA 60
------------------------------------------------------------Sample25/impF
Sample25/impR/RC
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 120
------------------------------------------------------------Sample25/impF
Sample25/impR/RC
*******************************************
_________________ ATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 43
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 180Sample25/impFSample25/impR/RC
************************************************************
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 103
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 240Sample25/impFSample25/impR/RC
************************************************************
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 163
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300Sample25/impFSample25/impR/RC
Sample25/impF
sample25/impR/RC
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 223
GAAACATGAAATA----------------------------------------------- 313
*************
Sample25/impF
Sample25/impR/RC
TACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTA 283
------------------------------------------------------------
Sample25/impF
Sample25/impR/RC
TCTTTAATCCCATACATCGGCACAAATTTAGTA 316
---------------------------------
SAMPLE 26
***+*****
___________________________________________________ TTTCATCAT 9
TAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCAT 60Sample26/bovFSample26/bovR/RC
Sample26/bovF
Sample26/bovR/RC
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 69
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 120
************************************************************
************************************************************
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 129
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 180Sample26/bovFSample26/bovR/RC
Sample26/bovF
Sample26/bovR/RC
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 189
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 240
************************************************************
************************************************************
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 249
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300Sample26/bovFSample26/bovR/RC
************************************************************
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 309
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 360Sample26/bovFSample26/bovR/RC
Sample26/bovF
Sample26/bovR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 369
GATACGTCCTACCATGAGGACAAA------------------------------------ 384
************************
Sample26/bovF
Sample26/bovR/RC
T 370
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SAMPLE 27
Sample27/bovF
Sample27/bovR/RC
____________________________________________ TCPAACATTTCATCAT 16
TAAT;,AiAATTGTTJ'.A'::AATGCi\ TTC,c,TCG,A,CCTTCCAGCCCCATCP.AACATTTCl>.TCAT60
****************
************************************************************
GATG~AATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACfu~ATCCTCACAGGCCTAT 76
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 120Sample27/bovFSample27/bovR/RC
Sample27/bovF
Sample27/bovR/RC
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 136
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 180
************************************************************
************************************************************
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 196
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 240Sample27/bovFSample27/bovR/RC
************************************************************
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 256
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300Sample27/bovFSample27/bovR/RC
Sample27/bovF
Sample27/bovR/RC
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 316
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 360
************************************************************
Sample27/bovF
Sample27/bovR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 376
GATACGTCCTACCATGAGGACAAA------------------------------------ 384
************************
Sample27/bovF
Sample27/bovR/RC
TATC 380
SAMPLE 28
Sample28/bovF
Sample28/bovR/RC
______________________________________________________ -TTTCA 5
CCACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCA 60
*****
Sample28/bovF
Sample28/bovR/RC
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGC 65
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGC 120
******************************************************+.+.+.+.*+
Sample28/bovF
Sample28/bovR/RC
CTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCAT 125
CTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCAT 180
************************************************************
sample28/bovF
Sample28/bovR/RC
ATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCA 185
ATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCA 240
************************************************************
Sample28/bovF
Sample28/bovR/RC
ATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACT 245
ATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACT 300
******************************+*****************************
Sample28/bovF
Sample28/bovR/RC
TTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 305
TTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 360
************************************************************
Sample28/bovF
Sample28/bovR/RC
ATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACTAAC .365
ATAGGATACGTCCTACCATGAGGACAAAT------------------------------- 389
****~r************************
Sample28/bovF
Sample28/bovR/RC
CTCTTATCA 374
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SAMPLE 29
Sample2 9/ImpF
Sample29/ImpR/RC
------------------------------------------------------------
,,1'.1'.1, TTGTAA" ,CF.ATGC;.,TTCATCGACCTTCCAGCCCCATcr,/",CATTTCATCATGATGA 60
Sample29/ImpF
Sample29/ImpR/RC
------------------------------------------------------------
AATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTA 120
Sample2 9/ImpF
Sample29/ImpR/RC
_______________ TCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 45
GCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 180
*********************************************
************************************************************
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 105
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 240Sample2 9/ImpFSample29/ImpR/RC
************************************************************
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 165
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 300Sample29/ImpFSample29/ImpR/RC
Sample29/ImpF
Sample29/ImpR/RC
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATAC 225
ACATGAAATATTGGAGT------------------------------------------- 317
*****************
Sample29/ImpF
Sample29/ImpR/RC
GTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTA 282
------------------------------------------------ ..--------
SAMPLE 30
sample30/impF
Sample30/impR/RC
------------------------------------------------------------
TAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGAT 60
sample30/impF
Sample30/impR/RC
------------------------------------------------------------
GAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCC 120
sample30/impF
Sample30/impR/RC
____________________ GACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCC 40
TAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCC 180
****************************************
sample30/impF
Sample30/impR/RC
GAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTT 100
GAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTT 240
************************************************************
**********t-*************************************************
TTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAG 160
TTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAG 300sample30/impFSample30/impR/RC
sample30/impF
Sample30/impR/RC
AAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGAT 220
AAACATGAAATATTGGAGTAA--------------------------------------- 321
*********************
sample30/impF
Sample30/impR/RC
ACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTAT 280
------------------------------------------------------------
sample30/impF
Sample30/impR/RC
TAGCAATCCCATACATCGGCACAAATTTAGTAGAATGA 318
--------------------------------------
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SAMPLE 31
Samp1e31/impF
Samp1e31/impR/RC
------------------------------------------------------------
!'.AT.TTGT !-.l'J,CAA ':'GCATTCATCGF.CCTTCC;\GCCCCA TC;'AA':.l'\TTTCATCATGATGJ..l 60
Samp1e31/impF
Samp1e31/impR/RC
------------------------------------------------------------
ATTTCGGTTCCCTCCTGGGAATCTC;CCT JlXI'CCTACAAATCCTCACAGGCCTATTCCT AG 120
Samp1e31/impF
Samp1e31/impR/RC
___________________ CACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAG 41
CAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAG 180
*****************************************
Samp1e31/impF
Samp1e31/impR/RC
ACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 101
ACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 240
************************************************************
Samp1e31/impF
Samp1e31/impR/RC
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 161
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 300
******************************************************+.*+.***
Samp1e31/impF
Samp1e31/impR/RC
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACG 221
CATGAAATATT------------------------------------------------- 311
***********
Samp1e31/impF
Samp1e31/impR/RC
TCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAG 281
------------------------------------------------------------
Samp1e31/impF
Samp1e31/impR/RC
TAATCCCATACATCGGCACAAATTTAGTAGA 312
-------------------------------
SAMPLE 32
Samp1e32/bovF
Samp1e32/bovR/RC
_____________________________________________ ATCAAACATTTCATC 15
ACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATC 60
*****"**+.+.******
************************************************************
ATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCT 75
ATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCT 120
Samp1e32/bovF
Samp1e32/bovR/RC
Samp1e32/bovF
Samp1e32/bovR/RC
ATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATAT 135
ATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATAT 180
************************************************************
Samp1e32/bovF
Samp1e32/bovR/RC
CTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 195
CTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 240
************************************************************
Samp1e32/bovF
Samp1e32/bovR/RC
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTT 255
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTT 300
************************************************************
Samp1e32/bovF
Samp1e32/bovR/RC
TCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTAT 315
TCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTAT 360
************************************************************
Samp1e32/bovF
Samp1e32/bovR/RC
AGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCT 375
AGGATACGTCCTACCATGAGGACAAATATCA----------------------------- 391
*******************************
Samp1e32/bovF
Samp1e32/bovR/RC
CTTAT 380
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SAMPLE 33
Sample33/bovF
Sample33/bovR/RC
___________________________________________________ CATTTCATC 9
}i.'~;TP,ATiJ'>.APATTGTiAACAA TGCF.TTCATCGJ\CCTTCCAGCCCCATCl'.AACATTTCATC 60*********
************************************************************
ATGATGAAi\_TTTCGGTTCCCTCCTGGGAA TCTGCCTAA TCCTACAAA TCCTCACAGGCCT 69
ATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCT 120Sample33/bovFSample33/bovR/RC
************************************************************
ATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATAT 129
ATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATAT 180Sample33/bovFSample33/bovR/RC
************************************************************
CTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 189
CTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 240Sample33/bovFsample33/bovR/RC
************************************************************
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTT 249
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTT 300Sample33/bovFSample33/bovR/RC
Sample33/bovF
Sample33/bovR/RC
TCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTAT 309
TCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTAT 360
************************************************************
Sample33/bovF
Sample33/bovR/RC
AGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCT 369
AGGATACGTCCTACCATGAGGACAAA---------------------------------- 386
**************************
Sample33/bovF
Sample33/bovR/RC
C 370
SAMPLE 34
Sample34/impF
Sample34/impR/RC
------------------------------------------------------------
ATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGA 60
Sample34/impF
Sample34/impR/RC
------------------------------------------------------------
TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 120
************************************************
____________ TACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 48
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 180Sample34/impFSample34/impR/RC
Sample34/impF
Sample34/impR/RC
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 108
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTT 240
************************************************************
************************************************************
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 168
TTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300Sample34/impFSample34/impR/RC
Sample34/impF
Sample34/impR/RC
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA 228
GAAACATGAAATATTGGAGTA--------------------------------------- 321
*********************
Sample34/impF
Sample34/impR/RC
TACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACTAACCTCTTA 288
------------------------------------------------------------
Sample34/impF
Sample34/impR/RC
TCAGCAATCCCATACATCGGCACAAATTTAGTAGA 323
-----------------------------------
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SAMPLE 35
Sample35/impF
Sample35/impR/RC
------------------------------------------------------------
sample35/impF
Sample35/impR/RC
------------------------------------------------------------
AAAr;1'TTGGCTCTCTCCTAGGCATTTGCTT AA'I'TTTACAGA'I'TCTAACAGGCCTATTCCT 120
Sample35/impF
Sample35/impR/RC
____________ TACACCTGACACAACAACAGCATTCTCCTCTGTAACCCACATTTGCCG 48
AGCAATACACTATACACCTGACACAACAACAGCATTCTCCTCTGTAACCCACATTTGCCG 180
************************************************
************************************************************
AGACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTTT 108
AGACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTTT 240Sample35/impFSample35/impR/RC
Sample35/impF
Sample35/impR/RC
TATCTGCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATATACCTTCCTAGA 168
TATCTGCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATATACCTTCCTAGA 300
************************************************************
Sample35/impF
Sample35/impR/RC
AACATGAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTCATAGGCTA 228
AACATGAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTCATAGGC-- 358
*******************************************************+.+.*
Sample35/impF
Sample35/impR/RC
TGTTTTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATTACCAACCTCCTTTC 288
------------------------------------------------------------
Sample35/impF
Sample35/impR/RC
AGCAATTCCATATATTGGCACAAACCTAGTAGAATG 324
------------------------------------
SAMPLE 36
Sample36/impF
Sample36/impR/RC
------------------------------------------------------------
TAAAAATTGTAAACAACGCATTCATTGATCTCCCAGCTCCATCAAATATTTCATCATGAT 60
Sample36/impF
Sample36/impR/RC
------------------------------------------------------------
GAAACTTTGGCTCTCTCCTAGGCATTTGCTTAATTTTACAGATTCTAACAGGCCTATTCC 120
Sample36/impF
Sample36/impR/RC
_____________ TACACCTGACACAACAACAGCATTCTCCTCTGTAACCCACATTTGCC 47
TAGCAATACACTATACACCTGACACAACAACAGCATTCTCCTCTGTAACCCACATTTGCC 180
***********************************************
Sample36/impF
Sample36/impR/RC
GAGACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTT 107
GAGACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTT 240
**************************************~*********************
Sample36/impF
Sample36/impR/RC
TTATCTGCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATATACCTTCCTAG 167
TTATCTGCCTATTTATGCATGTAGGACGAGGCC'I'ATACTATGGATCATATACCTTCCTAG 300
************************************************************
Sample36/impF
Sample36/impR/RC
AAACATGAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTCATAGGCT 227
AAACATGAAACATCGGAGTAA--------------------------------------- 321
*********************
Sample36/impF
Sample36/impR/RC
ATGTTTTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTTATTACCAACCTCCTTT 287
------------------------------------------------------------
Sample36/impF
Sample36/impR/RC
CAGCAATTCCATATATTGGCACAAACCTAGTAGAAT 323
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SAMPLE 37
sample37/bovF
Sample37/bovR/RC
_________________________________________________ ATTTCATCATG 11
AA Tl'.A/A,1\TTGTAhh:;l'.J..TGCATTC.'"CGN:CT'TCCAGCCCCATCl'.;\ACATTTCATCATG 60***********
Sample37/bovF
Sample37/bovR/RC
ATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATT 71
ATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATT 120
************~,***********************************************
Sample37/bovF
Sample37/bovR/RC
CCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTG 131
:;CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTG 180
************************************************************
************************************************************
-:;CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTT 191
CCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTT 240Sample37/bovFSample37/bovR/RC
************************************************************
TTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 251
TTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 300Sample37/bovFSample37/bovR/RC
Sample37/bovF
Sample37/bovR/RC
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG 311
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGG 360
******************************************************~*****
Sample37/bovF
Sample37/bovR/RC
ATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 370
ATACGTCCTACC----------------------------------------------- 372
****~,*******
SAMPLE 38
Sample38/bovF
Sample38/bovR/RC
___________________________________________ ATCAAACATTTCATCAT 17
TAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCAT 60
*****************
sample38/bovF
Sample38/bovR/RC
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT -77
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 120
************************************************************
Sample38/bovF
Sample38/bovR/RC
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 137
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 180
************************************************************
************************************************************
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 197
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 240Sample38/bovFSample38/bovR/RC
Sample38/bovF
Sample38/bovR/RC
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 257
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300
************************************************************
************************************************************
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 317
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 360Sample38/bovFSample38/bovR/RC
Sample38/bovF
Sample38/bovR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 377
GATACGTCCTACCATGAGGACAAA------------------------------------ 384
************************
Sample38/bovF
Sample38/bovR/RC
TATCAGC 384
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SAMPLE 39
Sample39/impF
Sample39/impR/RC
------------------------------------------------------------
Sample39/impF
Sample39/impR/RC
______________________________________________ ~GCCTAATCCTACA 14
ATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACA 120**************
Sample39/impF
Sample39/impR/RC
AATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTC 74
AATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTC 180
************************************************************
Sample39/impF
Sample39/impR/RC
CTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGC 134
CTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGC 240
************************************************************
Sample39/impF
sample39/impR/RC
AAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 194
AAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 300
************************************************************
Sample39/impF
Sample39/impR/RC
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAAT 254
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAAT 360
************************************************************
******************************************************+.*****
AGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAAC 314
AGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAAC 420Sample39/impFSample39/impR/RC
Sample39/impF
Sample39/impR/RC
AGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTAGAATGAAT 374AG---------------------------------------------------------- 422
**
Sample39/impF
Sample39/impR/RC
CTGAGGAGGATTT 387
SAMPLE 40
TAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCAT 60
------------------------------------------------------------Sample40/impF
Sample40/impR/RC
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 120
------------------------------------------------------------Sample40/impF
Sample40/impR/RC
Sample40/impF
Sample40/impR/RC
______________ TACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 46
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 180
**********************************************
************************************************************
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 106
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 240Sample40/impFsample40/impR/RC
************************************************************
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 166
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300Sample40/impFsample40/impR/RC
Sample40/impF
Sample40/impR/RC
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 226
TAGAAACATGAAATATTGGAGTAATC---------------------------------- 326
**************************
Sample40/impF
Sample40/impR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACTAACCTCT 286
------------------------------------------------------------
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Sample40/impF
Sample40/impR/RC --------------------------------------
SAMPLE 41
------------------------------------------------------------
:GACCTTCCAGl'CACA "CCAAA:ATTTCATCATGTG&:'\AATTTGGGTTCCCTCCTGGCl'.AT 60Sample41/impFSample41/impR/RC
***************************************************
_________ CCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACAC 51
CTGTCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACAC 120Sample41/impFSample41/impR/RC
Sample41/impF
Sample41/impR/RC
AACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCAT 111
AACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCAT 180
************************************************************
Sample41/impF
Sample41/impR/RC
CCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGG 171
CCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGG 240
************************************************************
Sample41/impF
Sample41/impR/RC
ACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCT 231
ACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCT 300
************************************************************
sample41/impF
Sample41/impR/RC
TCTGCTTACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATC 291
TCTGCTTAC--------------------------------------------------- 309
*********
Sample41/impF
Sample41/impR/RC
ATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAA 351------------------------------------------------------------
Sample41/impF
Sample41/impR/RC
TTT 354
SAMPLE 42
sample42/impF
sample42/impR/RC
------------------------------------------------------------
TTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATT 60
***************************
_________________________________ AAATCCTCACAGGCCTATTCCTAGCAA 27
TCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAA 120sample42/impFsample42/impR/RC
sample42/impF
sample42/impR/RC
TACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACG 87
TACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACG 180
************************************************************
sample42/impF
sample42/impR/RC
TGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 147
TGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 240
*************************1,**********************************
************************************************************
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 207
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 300sample42/impFsample42/impR/RC
sample42/impF
sample42/impR/RC
GAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCC 267
GAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATA----- 355
*******************************************************
sample42/impF
sample42/impR/RC
TACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACTAACCTCTTATCAGCAA 327
------------------------------------------------------------
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sample42/impF
sample42/impR/RC
TCCC" T f,C u.TCGGCAC,L."ATTTAGT.V; 354
---------------------------
SAMPLE 43
AATCCO.A.:::CCCATCAAACATCTCATCATGATGAAACTTTGGA TCCCTCCTAGGAATTTG 60
------------------------------------------------------------Sample43/impF
Sample43/impR/RC
****
______________________________________________________ --CAAT 4
CCTAATCTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAAT 120Sample43/impFSample43/impR/RC
************************************************************
AACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCG 64
AACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCG 180Sample43/impFsample43/impR/RC
************************************************************
ATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACG 124
ATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACG 240sample43/impFSample43/impR/RC
**************************************************
AGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCT 184
AGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAG---------- 290Sample43/impFSample43/impR/RC
Sample43/impF
Sample43/impR/RC
GCTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATT 244
------------------------------------------------------------
Sample43/impF
Sample43/impR/RC
CTGAGGGGCAACAGTCATCACTAATCTCCTC 275-------------------------------
SAMPLE 44
TAATAAAAATTGTAAACAACGCATTTATTGACCTCCCAACCCCATCAAACATCTCATCAT 60
------------------------------------------------------------sample44/impF
sample44/impR/RC
Sample44/impF
Sample44/impR/RC
_________________ ~-----------------------CAAATCCTAACAGGCCTAT 19
GATGAAACTTTGGATCCCTCCTAGGCATTTGCCTAATTTTACAAATCCTAACAGGCCTAT 120
*******************
sample44/impF
Sample44/impR/RC
TCCTAGCAATACACTATACATCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTT 79
TCCTAGCAATACACTATACATCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTT 180
*******************************************************+.*+.+.*
************************************************************
GCCGAGATGTAAATTACGGCTGAATCATCCGATATATACACGCAAACGGAGCATCAATAT 139
GCCGAGATGTAAATTACGGCTGAATCATCCGATATATACACGCAAACGGAGCATCAATAT 240sample44/impFSample44/impR/RC
sample44/impF
Sample44/impR/RC
TCTTTATCTGCCTATTCATACATGTCGGACGAGGCCTATATTACGGATCATATACCTTCC 199
TCTTTATCTGCCTATTCATACATGTCGGACGAGGCCTATATTACGGATCATATACCTTCC 300
************************************************************
sample44/impF
Sample44/impR/RC
TAGAAACATGAAACATTGGAGTAATCCTCCTATTTGCAACAATAGCCACAGCATTCATAG 259
TAGAAACATGAAACATTGGAGT-------------------------------------- 322
**********************
sample44/impF
Sample44/impR/RC
GCTATGTCCTACCATGAGGACAAATATCATTCTGAGGGGCAACAGTCATCACCAATCTTC 319
------------------------------------------------------------,
sample44/impF
Sample44/impR/RC
TCTCAGCAATCCCATACATTGGCACAAATC 349
------------------------------
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SAMPLE 45
Sample45/impF
Sample45/impR/RC
------------------------------------------------------------
AP,AI',ATTGTi'-li',':-,c,AC'GCATTC TCGACCTTCCAGCCCCA TCIAACATTTCATCATGATG 60
Sample45/impF
Sample45/impR/RC
___________________________ CCTFATCCTA':AAATCCTCACAGGCCTATTCCT 33
AAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCT 120
*********************************
Sample45/impF
Sample45/impR/RC
AGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCG 93
AGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCG 180
************************************************************
Sample45/impF
Sample45/impR/RC
AGACGTGAACTACGGCTGAATCATCCGATACATACACGCAPACGGAGCTTCAATGTTTTT 153
AGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTT 240
******************************************************+.+.+.++*
Sample45/impF
Sample45/impR/RC
TATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 213
TATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 300
************************************************************
Sample45/impF
Sample45/impR/RC
AACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATA 273
AACATGAAATATTGGAGTAA-CCTTCTGCTCACAGTAATATCCACAGCATTTATAGGATA 359
******************** ******************* *******************
Sample45/impF
Sample45/impR/RC
CGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATC 333
CGA--------------------------------------------------------- 362
**
Sample45/impF
Sample45/impR/RC
AGCAATCCCATACATCGGCACAAATTTAGTAGAATG 369
------------------------------------
SAMPLE46
sample46/impF
sample46/impR/RC
------------------------------------------------------------
AAAAATTGTAAACAACGCATTTATTGACCTTCCAACTCCATCAAACATCTCATCATGATG 60
sample46/impF
sample46/impR/RC
___________________________________________ CTAACAGGCCTATTCCT 17
AAACTTTGGATCCCTCCTAGGCATTTGCTTAATTTTACAAATCCTAACAGGCCTATTCCT 120
*****************
************************************************************
AGCAACACACTATACATCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTTGCCG 77
AGCAACACACTATACATCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTTGCCG 180sample46/impFsample46/impR/RC
sample46/impF
sample46/impR/RC
AGATGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATCATTATTCTT 137
AGATGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATCATTATTCTT 240
****************************~,**************+****************
************************************************************
TATCTGCCTATTCATGCATGTAGGACGAGGCCTGTATTACGGATCATACACCTTCCTAGA 197
TATCTGCCTATTCATGCATGTAGGACGAGGCCTGTATTACGGATCATACACCTTCCTAGA 300sample46/impFsample46/impR/RC
sample46/impF
sample46/impR/RC
AACATGGAACATCGGAGTAGTCCTCCTATTTGCAACAATAGCCACAGCATTCATAGGCTA 257
AACATGGAACATCGGAGTAGTCCTCCT--------------------------------- 327
***************************
sample46/impF
sample46/impR/RC
TGTCTTACCATGAGGACAGATGTCATTCTGAGGGGCAACAGTCATTACCAACCTTCTCTC 317
------------------------------------------------------------
sample46/impF
sample46/impR/RC
AGCAATCCCATACATTGGCACAAA 341
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SAMPLE 47
':'J:..Al' 1,kAP•.o" 1'TGT.",.'A':PJ\TGCATTCATCGACCTTCC:,GCCCCl"T AJ..ACATTTC.\TCAT 60
------------------------------------------------------------Sarnple47/irnpF
Sarnple47/irnpR/RC
***************************
_________________________________ TAATCCTACAAATCCTCAC~GGCCTAT 27
';ATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAA TCCTACAAATCCTCACAGGCCTAT 120Sarnple47/irnpFSarnple47/irnpR/RC
************************************************************
~CCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 87
TCCTAGCAATACACTACACATCCGl".CACAACAACAGCA TTCTCCTCTGTTACCCATATCT 180Sarnple47/irnpFSarnple47/irnpR/RC
************************************************************
~CCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGT 147
GCCGAGACGTGAACT ACGGCTGAATCATCCGATACATACACGCAl".ACGGAGCTTCAATGT 240Sarnple47/irnpFsarnple47/irnpR/RC
***********************************************************.+.
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 207
TTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300Sarnple47/irnpFsarnple47/irnpR/RC
Sarnple47/irnpF
Sarnple47/irnpR/RC
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 267
TAGAAACATGAAATATTGGAGTAATCCTTCT----------------------------- 331
*******************************
Sarnple47/irnpF
Sarnple47/irnpR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 327
------------------------------------------------------------
Sarnple47/irnpF
Sarnple47/irnpR/RC
TATCAGCAATCCCATACATCGGCACAAATTTAGTA 362
-----------------------------------
SAMPLE 48
Sarnple48/irnpF
Sarnple48/irnpR/RC
------------------------------------------------------------
ATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAAT 60
****************************************************
________ CCTCCTGGCAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCA 52
TTCGGTTACCTCCTGGCAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCA 120Sarnple48/irnpFSarnple48/irnpR/RC
Sarnple48/irnpF
Sarnple48/irnpR/RC
ATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 112
ATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 180
************************************************************
************************************************************
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATC 172
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATC 240Sarnple48/irnpFSarnple48/irnpR/RC
************************************************************
TGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACA 232
TGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACA 300Sarnple48/irnpFSarnple48/irnpR/RC
***********~:************************************************
TGAAATATTGGAGTAATCCTTCTGCTTACAGTAATAGCCACAGCATTTATAGGATACGTC 292
TGAAATATTGGAGTAATCCTTCTGCTTACAGTAATAGCCACAGCATTTATAGGATACGTC 360Sarnple48/irnpFSarnple48/irnpR/RC
Sarnple48/irnpF
Sarnple48/irnpR/RC
CTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCA 352
CTACCATGAGGACAAATATCATTCTGA--------------------------------- 387
***************************
Sarnple48/irnpF
Sarnple48/irnpR/RC
ATCCCATACATCGGCACAAATTTAGTAGAAT 383
-------------------------------
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SAMPLE 50
f,Al-,h1'1'G1'C.i'.AC;'.A1 GC:'.1'1'C;..TCGACC1'TCCAGCCCC:TCAJ\hCATTTCATCA1'GATGA 60
------------------------------------------------------------sample50/impF
sample50/impR/RC
*************************
___________________________________ ACAAATCCTCACAGGCCTAT1'CC1'A 25
AA TTTCGGTTCCCTCC1'GGGAA1'CTGCC'r AATCCTACAAATCCTCACAGGCCTATTCCTA 120sample50/impFsample50/impR/RC
************************************************************
GCAATACACTACACATCCGACACAACAACAGCATTC1'CCTC1'GTTACCCATATC1'GCCGA 85
GCAATACACTACACATCCGACACAACAACAGCATTC1'CCTCTGTTACCCATATCTGCCGA 180sample50/impFsample50/impR/RC
************************************************************
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATG1'1'1'1'1'1' 145
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATG1'1'1'1'1'1' 240sample50/impFsample50/impR/RC
sample50/impF
sample50/impR/RC
ATCTGC1'TATATATGCACGTAGGACGAGGCT1'A1'AT1'ACGGGTCTTACACTTT1'CTAGAA 205
ATCTGC1'TA1'ATA1'GCACGTAGGACGAGGCTTA1'AT1'ACGGGTC1'TACACTT1'1'CTAGAA 300
************************************************************
sample50/impF
sample50/impR/RC
ACATGAAATATTGGAGTAA1'CCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGA1'AC 265
ACATGAAATATTGGA--------------------------------------------- 315
***************
------------------------------------------------------------
GTCCTACCATGAGGACAAATATCA1'TC1'GAGGAGCAACAG1'CATCACCAACC1'CT1'A1'CA 325sample50/impF
sample50/impR/RC
sample50/impF
sample50/impR/RC
GCAA1'CCCATACATCGGCACAAAT 349------------------------
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Appendix II: Alignment data for samples collected in March 2008
SAMPLE 1 (2008)
A'":ATTTCl',TCAG TGAAA 'I'TTCGGTTCCr::TCCTGGGCATCTGCCTAATC 50
--------------------------------------------------Samplel 200S /impF
Samplel=200S-/impR/RC
**
________________________________________________ AC 2
'::TACli.AA'~CCTCACAGGCATATTTCTAGCAATACA,::TACACATC'I'GACAC 100Samplel 200S /impFSamplel=200S=/impR/RC
Samplel 200S /impF
Samplel=200S=/impR/RC
AACAACAGCATTTTCCTCTGTCACCCATATTTGCCGAGACGTGAACTACG 52
AACAACAGCATTTTCCTCTGTCACCCATATTTGCCGAGACGTGAACTACG 150
**************************************************
Samplel 200S /impF
Samplel=200S=/impR/RC
GATGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTCTTTATC 102
GATGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTCTTTATC 200
**************************************************
**************************************************
TGTCTATTTATGCATGTAGGACGAGGCTTATATTACGGGTCTTACACTTT 152
TGTCTATTTATGCATGTAGGACGAGGCTTATATTACGGGTCTTACACTTT 250Samplel 200S /impFSamplel=200S=/impR/RC
Samplel 200S /impF
Samplel=200S=/impR/RC
TCTAGAAACATGAAATATTGGAATTATTCTTCTGTTCACAACAATAGCCA 202
TCTAGAAACATG-------------------------------------- 262
************
CAGCATTCATAGGATACGTCCTGCCATGAGGACAAATATCATTCTGAGGA 252--------------------------------------------------Samplel 200S /impFSamplel=200S=/impR/RC
Samplel 200S /impF
Samplel=200S=/impR/RC
GCAACAGTCATCACCAACCTTTTTTCATCTATTCCATACATCGGCACAAA 302--------------------------------------------------
Samplel 200S /impF
samplei=200S-/impR/RC
CCTAGTAGAATGAA 316
SAMPLE 2 (2008)
AT~AAAATTGTAAACAACGCATTTATTGACCTTCCAACTCCATCAAACAT 50
--------------------------------------------------Sample2 200S /impF
Sample2=200S=/impR/RC
CTCATCATGATGAAACTTTGGATCCCTCCTAGGCATTTGCTTAATTTTAC 100
--------------------------------------------------Sample2 200S /impF
Sample2=200S=/impR/RC
Sample2 200S /impF
Sample2=200S=/impR/RC
________________________________________ CGACACAATA 10
AGATCCTAACAGGCCTATTCCTAGCAACACACTATACATCCGACACAATA 150
**************************************************
ACAGCATTCTCCTCTGTAACTCACATTTGCCGAGATGTAAACTACGGCTG 60
ACAGCATTCTCCTCTGTAACTCACATTTGCCGAGATGTAAACTACGGCTG 200Sample2 200S /impFSample2=200S=/impR/RC
**************************************************
AATCATCCGATACATACACGCAAACGGAGCATCATTATTCTTTATCTGCC 110
AATCATCCGATACATACACGCAAACGGAGCATCATTATTCTTTATCTGCC 250Sample2 200S /impFSample2=200S-/~mpR/RC
Sample2 200S /impF
Sample2=200S=/impR/RC
TATTTATACATGTCGGACGAGGCCTGTATTACGGATCATACACCTTCCTA 160
TATTTATACATGTCGGACGAGGCCTGTATTACGGATCATACACCTTCCTA 300
**************************************************
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Sample2 2008 /impF
Sample2=2008=/impR/RC
Sf",hJ" ,C•.--.TGGhP.S ':,TCGGl-..G'I'-z-...GTCCTCCT:.TTTGCi:..A:Ah. TAGCCP .•CAGC 210
;A~:\CATGGAA~~TCGGAGTAGTCCTC----------------------- 327
***************************
Sample2 2008 /impF
Sample2=2008=/impR/RC
;,TTCA TP.GGCTATGTCTTACCATGAGGl',CAGI.TGTCATTCTGI,GGGGCAA 260
--------------------------------------------------
Sample2 2008 /impF
Sample2=2008=/impR/RC
:AGTCA~TACCAATC 275
SAMPLE 3 (2008)
sample3 2008 /impF
Sample3=2008=/impR/RC
____________________ ~----------GCCCCATCAAACATTTCAT 19
AATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCAT 50
*******************
Sample3 2008 /impF
Sample3=2008=/impR/RC
CATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATC 69
CATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATC 100
**************************************************
Sample3 2008 /impF
Sample 3=2 008=/impR/RC
CTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGC 119
CTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGC 150
**************************************************
Sample3 2008 /impF
sample3=2008=/impR/RC
ATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCA 169
ATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCA 200
**************************************************
Sample3 2008 /impF
sample3=2008=/impR/RC
TCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATAT 219
TCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATAT 250
**************************************************
Sample3 2008 /impF
Sample3=2008=/impR/RC
ATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAAC 269
ATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAAC 300
****************************************+.+.******+.*
Sample3 2008 /impF
sample3_2008_/impR/RC
ATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTA 319
ATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTA 350
**************************************************
**************************************************
TAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTC 369
TAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTC 400sample3_2008_/impFSample3_2008_/impR/RC
sample3_2008_/impF
sample3_2008_/impR/RC
ATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTA 417
------------------ -------- ------ ---------------
SAMPLE 4 (2008)
***************
___________________________________ ATCAAACATTTCATC 15
ATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATC 50Sample4 2008 /impFsample4=2008=/impR/RC
Sample4_2008_/impF
sample4_2008_/impR/RC
ATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCC 65
ATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCC 100
**************************************************
**************************************************
TCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCA 115
TCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCA 150Sample4 2008 /impFsample4=2008=/impR/RC
Sample4 2008 /impF
sample4=2008=/impR/RC
TTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCAT 165
TTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCAT 200
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**************************************************
Sample4 200B /~mpF
Sample4_200B-/impR/RC
CCGA1'AC!'I1'ACACGCJlJJ/:GG:,!:;C1'1'CJ\A1'G1'1'1'1'1'1',".1'C1'GC1'1'A1'A1'I; 21S
:CGI'1'ACA l'A.CACGCAJlACGGAGC1'TCAATG1'TT1'1'TA1'CTGCTTATA1'A 2S0
**************************************************
Sample4 200B /impF
Sample4_200B-/impR/RC
TGCACG1'AGGACGAGGCTTA1'A1'TACGGG1'CTTACACTT1'1'CTAGAAACA 26S
TGCACG1'AGGACGAGGCTTA1'A1'TACGGGTCT1'ACAC1'T1'1'C1'AGAAACA300
**************************************************
Sample4 200B /impF
Sample4=200B-/impR/RC
1'GAAATA1'1'GGAG1'AATCCTTCTGCTCrlCAGTAATAGCCACAGCATTTAT 31S
TGAAATATTGGAGTAATCCT1'CTGCTCACAGTAATAGCCACAGCA1'1'TAT 3S0
**************************************************
Sample4 200B /impF
Sample4=200B_/impR/RC
AGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCA 36S
AGGATACGTcCTACcATGAGGACAAATATCATTCTGAGGAGCAAc----- 39S
*********************************************
Sample4_200B_/impF
Sample4_200B_/impR/RC
TCACCAACC1'CTTATCAGCAATCCCATACATCGGCACAAA 40S
--------- -------------------------------
SAMPLE 5 (2008)
SampleS 200B /BovF
sampleS=200B=/BOVR/RC
____________________________________ ~ ACATT S
TAAAAAT1'GTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATT SO
*****
SampleS 200B /BovF
• sampleS=200B=/BOVR/RC
TCATCATGATGAAATTTCGGTTCCCTCC1'GGGAATC1'GCCTAATCCTACA SS
1'CA1'CA1'GA1'GAAA1'TTCGG1'TCCC1'CC1'GGGAA1'C1'GCC1'AA1'CCTACA100
**************************************************
SampleS 200B /BovF
sampleS=200B=/BOVR/RC
AATCC1'CACAGGCC1'A1'1'CCTAGCAA1'ACAC1'ACACATCCGACACAACAA lOS
AA1'CC1'CACAGGCCTA1'TCC1'AGCAA1'ACACTACACA1'CCGACACAACAA ISO
**************************************************
SampleS 200B /BovF
sampleS=200B=/BOVR/RC
CAGCAT1'CTCCTC1'G1'1'ACCCATATC1'GCCGAGACG1'GAAC1'ACGGCTGA ISS
CAGCA1'1'C1'CC1'CTGT1'ACCCATA1'CTGCCGAGACG1'GAAC1'ACGGCTGA200
**************************************************
**************************************************
A1'CA1'CCGA1'ACATACACGCAAACGGAGCT1'CAA1'G1'1'1'1'T1'A1'C1'GCT1'20S
A1'CA1'CCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTT 2S0SampleS 200B /BovFsampleS=200B-/BOVR/RC
**************************************************
ATATATGCACGTAGGACGAGGCTTATATTACGGGTC1'1'ACAC1'TTTATAG 2SS
ATATATGCACGTAGGACGAGGCTTATATTACGGG1'C1'TACACTT1'TATAG 300SampleS 200B /BovFsampleS=200B-/BovR/RC
~*************************************************
AAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCA 30S
AAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCA 3S0SampleS 200B /BovFsampleS=200B-/BOvR/RC
SampleS 200B /BovF
SampleS=200B=/BOVR/RC
TTTATAGGATACG1'CCTACCATGAGGACAAATATCAT1'CTGAGGAGCAAC 3SS
TTTATAGGATACGTCCTACCATGAG------------------------- 37S
*************************
SampleS 200B /BovF
SampleS=200B-/BOvR/RC
AGTCA1'CACCAACCTC 371
...
SAMPLE 6 (2008)
Sample6 200B /impF
sample6=200B-/impR/RC
______________________________ CATC1'CATCATGATGAAACT 20
CGCATTTATTGACCTCCCAACCCCATCAAACA1'CTCATCATGATGAAACT SO
********************
T1'GGATCCCTCCTAGGAATTTGCCTAATCTTACAAA1'CC1'GACAGGCCTA 70
64
~TGGATCCCTCCTAGGAA~TTGCCTAhTCTT~CAAATCCTGACAGGCCTA 100
**************************************************
Sample6 Z008 /impF
Sample6=Z008=/impR/RC
::'TCCT r,GCAATACACT ;.TACATCCG;:i/--~ACPATh;. r~AGCATTTTCCTCTGT 120
TTCCTAGCAATACACTATACATCCGACACAATAACAGCATTTTCCTCTGT 150
**************************************************
Sample6 Z008 /impF
Sample6=Z008=/impR/RC
AA:TCACATTTGTCGAGATGTJl.AATTATGGCTGAl'::'CF,TCCGP,TACATAC 170
AACTCACATTTGTCGAGATGTAAA~TATGGCTGAATCATCCGATACATAC ZOO
**************************************************
**************************************************
A:GCAAA,:GGAGCATCAA TATTCTTTA TCTGCCTATTCA TACATATCGGA ZZ0
ACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGA Z50Sample6 Z008 /impFSample6=Z008=/impR/RC
**************************************************
CGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGG Z70
CGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGG 300Sample6 Z008 /impFSample6=Z008=/impR/RC
**************************************************
AGTAATCCTCCTGCTCGCGACAATGGCCACAGCATTCATAGGCTATGTTT 3Z0
AGTAATCCTCCTGCTCGCGACAATGGCCACAGCATTCATAGGCTATGTTT 350Sample6 Z008 /impFSample 6=Z 008=/impR/RC
Sample6_Z008_/impF
sample6_Z008_/impR/RC
TACCATGAGGACAAATATCATTTTGAGGGGCAACAGTCATCACTAATCTT 370
TACCATGAGGACAAATATCA------------------------------ 370
********************
sample6_Z008_/impF
sample6_Z008_/impR/RC
CTTTCAGCAATCCCATATATTGGCAC 396
--------------------------
SAMPLE 7 (2008)
sample7_Z008_/impF
sample7_Z008_/impR/RC
--------------------------------------------------
AAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTC 50
Sample7_Z008_/impF
sample7_Z008_/impR/RC
--------------------------------------------------
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 100
*****************
_________________________________ CATCCGACACAACAACA 17
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 150sample7_Z008_/impFsample7_Z008_/impR/RC
**************************************************
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 67
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT ZOOsample7_Z008_/impFsample7_Z008_/impR/RC
Sample7_Z008_/impF
Sample7_Z008_/impR/RC
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 117
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT Z50
**************************************************
sample7_Z008_/impF
Sample7_Z008_/impR/RC
ATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 167
ATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 300
**************************************************
Sample7_Z008_/impF
sample7_Z008_/impR/RC
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT Z17
ACATGAAATATTGGAGTA-------------------------------- 318
******************
Sample7 Z008 /impF
sample7=Z008=/impR/RC
TATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAG Z67
--------------------------------------------------
sample7_Z008_/impF
Sample7_Z008_/impR/RC
TCATCACCAACCTCTTATCAGCA Z90
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SAMPLE 8 (2008)
sampleS_200S_/impF
SampleS_200S_/impR/RC
--------------------------------------------------
SampleS 200S /impF
sampleS=200S=/impR/RC
--------------------------------------------------
A.TCTGCCTAATCCTACAAATACTAACAGGCCTATTTCTAGCAATACACTA 100
************************************************
__CATCCGACACAACAAr:AGCATTTTCCTCTGTCACCCATATCTGCCGAG 4S
CACATCCGACACAACAA:AGCATTTTCCTCTGTCACCCATATCTGCCGAG 150SampleS_200S_/impFSampleS_200S_/impR/RC
**************************************************
ACGTGAACTACGGATGAATCATCCGATACATACACGCAAACGGAGCTTCA 9S
ACGTGAACTACGGATGAATCATCCGATACATACACGCAAACGGAGCTTCA 200SampleS_200S_/impFSampleS_200S_/impR/RC
SampleS_200S /impF
SampleS_200S_/impR/RC
ATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGG 14S
ATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGG 250
**************************************************
SampleS 200S /impF
sampleS=200S=/impR/RC
ATCATACACTTTTCTAGAAACATGAAACATTGGAGTAATCCTTCTGTTCA 19S
ATCATACACTTTTCTAGAAACATGAAACATTGGAGT-------------- 2S6
************************************
SampleS 200S /impF
sampleS=200S=/impR/RC
CAGCAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATA 24S
--------------------------------------------------
SampleS 200S /impF
sampleS=200S=/impR/RC
TCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGC 2S9
-----------------------------------------
SAMPLE 9 (2008)
Sample9 2008 /impF
sample9=200S=/impR/RC
--------------------------------------------------
CCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCTCTCCTAGG 50
Sample9 200S /impF
Sample9=200S=/impR/RC
--------------------------------------------------
CATCTGCCTAATCCTACAAATCCTCACAGGCCTATTTCTAGCAATACACT 100
*********************************************
_____ TCTGACACAACAACAGCATTTTCCTCTGTCACCCATATTTGCCGA 45
ACACATCTGACACAACAACAGCATTTTCCTCTGTCACCCATATTTGCCGA 150Sample9 200S /impFsample9=200S=/impR/RC
Sample9 200S /impF
sample9=200S=/impR/RC
GACGTCAACTACGGATGAATCATCCGATACATACACGCAAACGGAGCTTC 95
GACGTCAACTACGGATGAATCATCCGATACATACACGCAAACGGAGCTTC 200
**************************************************
**************************************************
AATGTTTTTTATCTGTCTATATATGCATGTAGGACGAGGCTTATATTACG 145
AATGTTTTTTATCTGTCTATATATGCATGTAGGACGAGGCTTATATTACG 250Sample9 200S /impFsample9=200S=/impR/RC
Sample9_200S_/impF
Sample9_200S_/impR/RC
GATCATACACTTTTCTAGAAACATGAAACATTGGAGTAATCCTTCTGCTC 195
GATCATACACTTTTCTAGAAACATGAAACATTGGAGT------------- 2S7
*************************************
sample9_200S_/impF
Sample9_200S_/impR/RC
ACAACAATAGCCACAGCATTTATAGGATACGTCCTGCCATGAGGACAAAT 245
--------------------------------------------------
Sample9_2008_/impF
Sample9_200S_/impR/RC
ATCATTCTGAGGAGCAACAGTCATCACCAACCTCCTATCAGCAA 2S9
--------------------------------------------
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SAMPLE 10 (2008)
SamplelO 2008 /impF
Sample10=2008 /impR/RC
--------------------------------------------------
TTCChGCCCCA TCAAACATTTCATC ATGJ.>.TGAAATTTCGGTTCCCTCCTG 50
Sample10 2008 /impF
Sample10=2008=/impR/RC
--------------------------------------------------
GGAATCTGCCTAATCCTACAAATAAAACACAGGCCTATTCCTAGCAATAC 100
Sample10 2008 /impF
Sample10=2008=/impR/RC
_____________ CACAACAACAGCAT1'TTCCTCTGTCACCCATATTTGC 37
ACTACACATCCGACACAACAACAGCATTTTCCTCTGTCACCCATATTTGC 150
*************************************
********************************+*****************
CGAGACGTCAACTACGGATGAATTATCCGATACATACATGCAAACGGAGC 87
CGAGACGTCAACTACGGATGAATTATCCGATACATACATGCAAACGGAGC 200Sample10 2008 /impFSample10=2008=/impR/RC
Sample10 2008 /impF
Sample10=2008=/impR/RC
ATCAATGTTCTTCATCTGCTTATTCATGCATGTAGGACGAGGCTTATACT 137
ATCAATGTTCTTCATCTGCTTATTCATGCATGTAGGACGAGGCTTATATT 250
************************************************ *
Sample10 2008 /impF
Sample10=2008=/impR/RC
ACGGATCTTACACTTTTCTAGAAAeATGAAATATTGGAGTAATCCTTCTG 187
ACGGATCTTACACTTTTCTAGAAACATGAAATA----------------- 283
*********************************
Sample10_2008_/impF
Sample10_2008_/impR/RC
TTCGCAACAATAGCCACAGCATTTATAGGATATGTCCTGCCATGAGGACA 237
--------------------------------------------------
Sample10 2008 /impF
Sample10=2008=/impR/RC
AATATCATTCTGAGGAGCAACAGTCATCACCAACCTCCTCTCAG 281
--------------------------------------------
SAMPLE 11 (2008)
Sample11 2008 /impF
Sample11=2008=/impR/RC
--------------------------------------------------
ATAAAAATTGTAAACAATGCATTCATCGACAAAAACAGCCCCATCAAACA 50
****
______________________________________________ CCTA 4
TTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTA 100Sample11 2008 /impFSample11=2008=/impR/RC
Sample11 2008 /impF
Sample11=2008=/impR/RC
CAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAAC 54
CAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAAC 150
**************************************************
Sample11 2008 /impF
Sample11=2008=/impR/RC
AACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCT 104
AACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCT 200
**************************************************
**************************************************
GAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGC 154
GAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGC 250Sample11 2008 /impFSample11=2008=/impR/RC
**************************************************
TTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 204
TTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCT 300Sample11_2008_/impFSample11_2008_/impR/RC
sample11_2008_/impF
Sample11_2008_/impR/RC
AGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAG 254
AGAAACATGAAATATTGGAGTAAT-------------------------- 324
*********"***************
sample11_2008_/impF
Sample11_2008_/impR/RC
CATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCA 304
--------------------------------------------------
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Samp1e11 2008 /impF
samp1e11=2008=/impR/RC --------------------------------------------------
samp1e11_2008_/impF
Samp1e11_2008_/impR/RC
AGTAGli.AT362
SAMPLE 12 (2008)
ATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCG 50
--------------------------------------------------Samp1e12 2008 /impF
samp1e12=2008=/impR/RC
Samp1e12 2008 /impF
samp1e12=2008=/impR/RC
_________________________ CCTACAAATCCTCACAGGCCTATTC 25
GTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 100
*************************
Samp1e12 2008 /impF
samp1e12=2008=/impR/RC
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTAC 75
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTAC 150
**************************************************
**************************************************
CCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACG 125
CCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACG 200Samp1e12 2008 /impFsamp1e12=2008=/impR/RC
Samp1e12 2008 /impF
samp1e12=2008=/impR/RC
CAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGA 175
CAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGA 250
**************************************************
**************************************************
GGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGT 225
GGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGT 300Samp1e12 2008 /impFSamp1e12=2008=/impR/RC
Samp1e12 2008 /impF
samp1e12=2008=/impR/RC
AATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTAC 275
AATCCTTCT----------------------------------------- 309
***+*****
samp1e12 2008 /impF
Samp1e12=2008=/impR/RC
CATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTA 325--------------------------------------------------
Samp1e12 2008 /impF
Samp1e12=2008=/impR/RC
TCAGCAATCCCATACATCGGCACAAATTTAGTAGAATG 363
--------------------------------------
SAMPLE 13 (2008)
Samp1e13 2008 /impF
samp1e13=2008=/impR/RC
--------------------------------------------------
AAAATTGTAAACAATGCATTCATTGACCTTCCAGCCCCATCAAACATTTC 50
***************************************
___________ ATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 39
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 100Samp1e13 2008 /impFsamp1e13=2008=/impR/RC
**************************************************
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 89
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 150Samp1e13 2008 /impFsamp1e13=2008=/impR/RC
Samp1e13_2008_/impF
Samp1e13_2008_/impR/RC
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 139
GCATTCTCCTCTGTTACCCATATCTGCCGAGA C.G.TGAACTACGGCTGAAT 200
*******************************~******************
Samp1e13 2008 /impF
samp1e13=2008=/impR/RC
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 189
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 250
**************************************************
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Sample13_2008_/impF
Samp1e13 2008 /impR/RC
ATATGC\CGT ASGACGI'.GGCTT'\TA~'T,.,CGGGTCTTACACTTTTCTAGAA 239
ATATGCACGTAGGJ>,CG)\GGCTTAT;:'TTACGGGTCTT AC;;CTTTTCTP.GAA 300
**************************************************
**************************************************
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT 289
ACATGAAATATTGGi'\.GTAATCCTTCTGCTCACAGTAAT AGCCACI'.GCATT 350Sample13 2008 /impFSample13_2008_/impR/RC
*****************************************
TATAGGATACGTCCTAr;CATGAGGACAAA TATCA TTCTGAGGAGCi".AC!'.G339
TATAGGATACG'I'CCTACCATGAGGACAAATATCATTCTGAG--------- 391Sample13 2008 /impFsample13=2008-/lmpR/RC
Sample13_2008_/impF
Sample13_2008_/impR/RC
TCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAAT 383
--------------------------------------------
SAMPLE 14 (2008)
Sample14 2008 /impF
Sample14=2008=/impR/RC
--------------------------------------------------
GCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAAT 50
sample14_2008_/impF
Sample14_2008_/impR/RC
_____________________________________________ CTACA 5
CTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 100
+.+.*+.+
**************************************************
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 55
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 150Sample14 2008 /impFsample14=2008=/impR/RC
Sample14_2008_/impF
Sample14_2008_/impR/RC
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 105
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 200
**************************************************
sample14_2008_/impF
Sample14_2008_/impR/RC
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGT 155
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGT 250
**************************************************
********************************************
CTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACA 205
CTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTG------ 294Sample14_2008_/impFSample14_2008_/impR/RC
Sample14_2008_/impF
sample14_2008_/impR/RC
GTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATC 255
--------------------------------------------------
sample14_2008_/impF
Sample14_2008_/impR/RC
ATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACA 305
--------------------------------------------------
Sample14_2008_/impF
Sample14_2008_/impR/RC
TCGGCACAAATTTAGTAG 323
SAMPLE 15 (2008)
***************************************
___________ CATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAAT 39
GCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAAT 50sample15_2008_/impFSample15_2008_/impR/RC
Sample15_2008_/impF
Sample15_2008_/impR/RC
CTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 89
CTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 100
**************************************************
Sample15 2008 /impF
sample15=2008=/impR/RC
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 139
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 150
69
**************************************************
Sample15 2008 /impF
sample15-2008 /impR/RC
GTG,c,,'\CTA GGCTGAATC.A TCCGATACATACAC,:;CAAACGGl',GCTTCAAT 189
GTGAACTACGGCTGII.i',TCp.TU;G]lTACATACACGC[.'1ACGG}l,GCTTCAAT200**************************************************
Sample15 2008 /impF
sample15=2008=/impR/RC
GTTTTTTATCTGCTTATATATGCACGTAI.:;GACGAGGCTTATATTACGGGT 239
.GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTAT ATTACGGGT 250
**************************************************
**************************************************
CTTACACTTTTCTAGAAACA TGAAATA TTGGAGT iiliTCCTTCTGCTCACA 289
CTTACACTTTTCTAGAAACATGAi\A TATTGGAGTAATCCTTCTGCTCACA 300Sample15 2008 /impFsample15=2008=/imp~/RC
Sample15 2008 /impF
Sample15=2008 /impR/RC
GTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATC 339
GTAATAGcCACAGCATTT-------------------------------- 318
******************
Sample15 2008 /impF
Sample15=2008 /impR/RC
ATTCTGAGGAGCAACAGTCATCACCAACCTCTT 372
---------------------------------
SAMPLE 16 (2008)
sample16 2008 /impF
sample16=2008=/impR/RC
--------------------------------------------------
TCGAAAATCACACCCACTAATAAAAATTGTAAACAATGCATTCATCGACC 50
sample16 2008 /impF
sample16=2008=/impR/RC
--------------------------------------------------
TTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTG 100
sample16 2008 /impF
sample16=2008=/impR/RC
--------------------------------------------------
GGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACA 150
********************************************
______ ATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCC 44
CTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCC 200sample16 2008 /impFsample16=2008-/impR/RC
**************************************************
GAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCT 94
GAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCT 250
sample16 2008 /impF
sample16=2008-/impR/RC
sample16 2008 /impF
sample16=2008 /impR/RC
TCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 144
TCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 300
**************************************************
sample16 2008 /impF
sample16=2008-/~mpR/RC
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGC 194
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGC 350
**************************************************
sample16 2008 /impF
sample16=2008 /~mpR/RC
TCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAA 244
TCACAGTAATAGCCACAGCATTTATAGGATA------------------- 381
*******************************
sample16 2008 /impF
sample16=2008=/impR/RC
ATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 281
-------------------------------------
SAMPLE 17 (2008)
sample17 2008 /impF
sample17-2008_/impR/RC
--------------------------------------------------
AAATTGTAAACAATGCATTCATCGAAA~~AAAAAGCCCCATCAAACATTT 50
sample17_2008 /impF --------------------------------------------------
70
sample17_200S /impR/RC :,,\ TCATGI,TG.-.f-'.h ~TTCGGTTCCC:Tr::CT'GGG/.A -:r:.TGCCT']-. ~CCT.!...CA.A 100
sample17 2008 /impF
samp1e17=200S-/lmpR/RC
________________________________ ';ACATCCGA':?,C',.ACi'.AC18
l.TCCTC.;CAGGCCTATTr:CTAGCA~.'!'A(:Ac:Tn..r~Ar;A TCCGACACAACP,AC 150
******************
**************************************************
AGCATTCTCCTCTGTTACCCATATCTGCCGASACGTGAACTACGGCTGAA 68
AGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGl'.A 200samp1e17 2008 /impFsample17=2008 /impR/RC
**************************************************
TCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTA 118
TCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTA 250sample17 2008 /impFsamp1e17 2008 /impR/RC
**************************************************
TATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 168
TATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 300sample17 2008 /impFsample17=2008-/impR/RC
samp1e17 2008 /impF
sample17=2008 /impR/RC
AACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 218
AACATGAAATATTGGAGTAAT----------------------------- 321
*********************
sample17 2008 /impF
sarnp1e17=2008-/lmpR/RC
TTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACA 26S
--------------------------------------------------
sample17 2008 /impF
sample17=2008=/impR/RC
GTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGT 318
--------------------------------------------------
sample17 2008 /impF
sarnple17=2008=/impR/RC
AG 320
SAMPLE 18 (2008)
sample18 2008 /impF
sample18=200S=/impR/RC
--------------------------------------------------
AAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTT 50
sample18 2008 /impF
sample18=2008=/impR/RC
--------------------------------------------------
CATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAA 100
********"*****
_____________________________________ CCGACACAACAAC 13
ATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAAC 150sample18 2008 /impFsample18=200S=/impR/RC
sample18 2008 /impF
sample18=2008 /impR/RC
AGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAA 63
AGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAA 200
**************************************************
sample18 2008 /impF
sample18=2008-/impR/RC
TCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTA 113
TCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTA 250
**************************************************
**************************************************
TATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 163
TATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 300sample18 2008 /impFsample18=2008=/impR/RC
sample18 2008 /impF
sample 18=2008=/impR/RC
AACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 213
AACATGAAATATTGGAGTAATCCTTCTGC--------------------- 329
***************************"**
sample18 2008 /impF
sample1S=2008=/impR/RC
TTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACA 263
--------------------------------------------------
sample18 2008 /impF
sample18=2008=/impR/RC
SAMPLE 19 (2008)
samp1e19 2008 /impF
samp1e19=2008=/impR/RC
samp1e19 2008 /impF
sample 19=2008=/impR/RC
samp1e19 2008 /impF
samp1e19=2008=/impR/RC
samp1e19 2008 /impF
sample19=2008=/impR/RC
samp1e19 2008 /impF
sample19=2008=/impR/RC
samp1e19 2008 /impF
sample19=2008=/impR/RC
sarnple19 2008 /impF
samp1e19=2008=/impR/RC
sarnple19 2008 /impF
sample19=2008=/impR/RC
samp1e19 2008 /impF
sample19=2008=/impR/RC
samp1e19 2008 /impF
sample19=2008=/impR/RC
SAMPLE 20 (2008)
Samp1e20 2008 /impF
Sample2 0=2 008=/impR/RC
Sample20 2008 /impF
samp1e20=2008=/impR/RC
Sample20 2008 /impF
Samp1e20=2008=/impR/RC
samp1e20 2008 /impF
samp1e20=2008=/impR/RC
Samp1e20 2008 /impF
Sarnple20=2 008=/impR/RC
STCATCACCAACCTCTT 280
--------------------------------------------------
A'T'AAAAATTGTAAACIAATGCAT'I'CA';'CGACCTTCCA';CCCCATCAAACAT 50
______________________________________________ CTAC 4
TTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTAC 100
****
AAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACA 54
AAATCCTCACAGGCCTA'I'TCCTAGCAATACACTACACATCCGACACAACA 150
**************************************************
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTG 104
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTG 200
**************************************************
AATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCT 154
AATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCT 250
**************************************************
TATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 204
TATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300
*****************~*********~*************~********
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGC 254
GAAACATGAAATATTGGAGTA----------------------------- 321
*********************
ATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAA 304
--------------------------------------------------
CAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTA 354
--------------------------------------------------
GTAGA 359
_________________________________________ AACATTTCA 9
AAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCA 50
*********
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAAT 59
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAAT 100
**************************************************
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 109
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 150
**************************************************
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 159
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 200
**************************************************
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 209
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 250
**************************************************
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Sample20 2008 /impF
sample20-2008-/impR/RC
Sample20 2008 /impF
sample20=2008=/impR/RC
Sample20 2008 /impF
sample20=2008-/impR/RC
Sample20 2008 /impF
sample20=2008=/impR/RC
SAMPLE 21 (2008)
sample21 2008 /impF
sample21=2008=/impR/RC
sample21 2008 /impF
sample21=2008=/impR/RC
sample21 2008 limpF
sample21=2008=/impR/RC
sample21 2008 /impF
sample21=2008=/impR/RC
sampl.e21 2008 /impF
sample21=2008=/impR/RC
sample21 2008 /impF
sample21=2008=/impR/RC
sample21 2008 /impF
sample21=2008=/impR/RC
sample21 2008 /impF
sample21=2008=/impR/RC
sample21 2008 /impF
sample21=2008=/impR/RC
SAMPLE 22 (2008)
Sample22 2008 /impF
sample22=2008=/impR/RC
Sample22_2008_/impF
sample22_2008_/impR/RC
TATGCACGTAGGACGll.GGC1'TA1'A1'1'ACGGG1'C1'T1.CAC1'1'1'1'C1't:;GAAA259
TA1'GCACG1'AGGACGAGGCT1' A1'A1'1'ACGGGTC1'1'.'\CAC1'1'1'1'C1'AGAAA 300
**************************************************
CA1'GAkATAT1'GGAG1'AA1'CC1'1'C1'GC1'CACAG1'AA1'AGCCACAGCA1'TT309
CATGAAATA1'1'GGAG1'AA1'CC1'1'CTGC1'CACAG1'AA1'AGCCACAGCA1'1'1'350
**************************************************
ATAGGATACG1'CCTACCATGAGGACAAATATCAT1'C1'GAGGAGCAACAG1' 359
ATAGGA1'ACGTCCTACCATGAGGACAAATATCAT1'C1'GAGGAGCAACAG1' 400
**************************************************
CATCACCAACC1'CT1'ATCAGCAA1'CCCATACATCGGC 396
CA1'CACC------------------------------ 407
*******
--------------------------------------------------
GCCCCA1'CAAACA1'1'1'CA1'CA1'GA1'GAAA1'1'1'CGG1'1'CCC1'CCTGGGAAT50
_____ 1'AA1'CCTACAAA1'CC1'CACAGGCC1'A1'1'CC1'AGCAATACACTACA 45
C1'GCCTAA1'CCTACAAA1'CC1'CACAGGCC1'AT1'CCTAGCAATACACTACA 100
*********************************************
CATCCGACACAACAACAGCA1'1'C1'CC1'C1'G1'1'ACCCATA1'C1'GCCGAGAC 95
CA1'CCGACACAACAACAGCA1'1'C1'CCTC1'G1'1'ACCCA1'A1'C1'GCCGAGAC150
**************************************************
G1'GAACTACGGC1'GAATCATCCGA1'ACATACACGCAAACGGAGC1'TCAAT 145
G1'GAACTACGGC1'GAA1'CA1'CCGATACATACACGCAAACGGAGC1'1'CAAT 200
**************************************************
G1'T1'TT1'A1'C1'GC1'1'A1'A1'A1'GCACG1'AGGACGAGGC1'1'ATA1'1'ACGGGT195
GT1'1'1'1'1'A1'C1'GC1'TA1'A1'A1'GCACG1'AGGACGAGGCTTA1'A1'TACGGG1'250
**************************************************
C1'1'ACAC1'1'1'1'CTAGAAACA1'GAAA1'A1'1'GGAGTAATCC1'1'CTGCTCACA245
C1'1'ACAC1'T1'1'C1'AGAAACA1'GAAA1'A1'1'GGAG1'AA--------------286
************************************
G1'AA1'AGCCACAGCA1'1'1'ATAGGA1'ACG1'CCTACCATGAGGACAAA1'ATC 295
--------------------------------------------------
A1'1'C1'GAGGAGCAACAG1'CATCACCAACC1'C1'1'A1'CAGCAA1'CCCATACA 345
-------------------------------------------------~
1'CGGCACAAA1'1'1'AG1'AGAA365
--------------------------------------------------
AACAA1'GCA1'1'CA1'CGACC1'1'CCAGCCCCA1'CAAACA1'1'1'CA1'CA1'GATG50
__________________________________ C1'ACAAA1'CC1'CACAG 16
AAA1'T1'CGG1'1'CCC1'CC1'GGGAA1'C1'GCC1'AA1'CCTACAAA1'CC1'CACAG100
**************-:1:*
GCC1'A1'1'CC1'AGCAA1'ACAC1'ACACA1'CCGACACAACAACAGCA1'1'C1'CC66
72
73
';cer ATTCCT]I.GCAATACAC'I'ACAc.ATCCGACAC;'A'::AACl,GCATTCTCC150
**************************************************
Samp1e22 2008 /impF
samp1e22=2008=/impR/RC
,'-;TGTTAc.CC"TATCTGCCGF.GACGTGAA':T)',CGGCTGAATCATCCGAT]I,116
',,(;TGTT.I>.CCCATATCTGCCGAGACGTGAA''::TACGGCTGAA':"CATCCGATA 200
**************************************************
*************************************************+
':ATN:AI;GCAl'.ACGGAGCTTCAATGTTTTTTATCTGCTTAT ATATGCACG 166
:ATAr;ACGCAAACGGAGCTTCAA TGTTTTTTA TCTGCTTATATATGCACG 250Samp1e22 2008 /impFsamp1e22=2008=/impR/RC
**************************************************
TAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAAT 216
TAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAAT 300Samp1e22 2008 /impFsamp1e22=2008=/impR/RC
Samp1e22 2008 /impF
samp1e22=2008=/impR/RC
ATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATA 266
ATTGGAGTA----------------------------------------- 309
*********
Samp1e22 2008 /impF
samp1e22=2008=/impR/RC
CGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCA 316
--------------------------------------------------
Samp1e22 2008 /impF
samp1e22=2008=/impR/RC
ACCTTTTATCAGCAATCCCATACATCGGCACAAATTTAGTAGAATG 362
----------------------------------------------
SAMPLE 24 (2008)
ATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACAT 50
--------------------------------------------------Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
TTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTAC 100
--------------------------------------------------Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
***********
_______________________________________ CCGACACAACA 11
AAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACA 150Samp1e24 2008 /impFsamp1e24=2008=/impR/RC
**************************************************
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTG 61
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTG 200Samp1e24 2008 /impFsamp1e24=2008=/impR/RC
Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
AATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCT 111
AATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCT 250
**************************************************
**************************************************
TATATATGCACGTAGGACGAGGCTTATATTACGGATCTTACACTTTTCTA 161
TATATATGCACGTAGGACGAGGCTTATATTACGGATCTTACACTTTTCTA 300Samp1e24 2008 /impFsamp1e24=2008=/impR/RC
Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
GAAACATGAAATATTGGAGTAATTCTTCTATTCGCAACAATAGCCACAGC 211
GAAACATGAAATATTGGAGTAATC-------------------------- 324
***********************
Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
ATTCATAGGCTATGTCCTGCCATGAGGACAAATATCATTCTGAGGAGCAA 261
--------------------------------------------------
Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
CAGTCATTACAAATCTCCTCTCATCAATCCCATACATTGGTACAAACCTA 311
--------------------------------------------------
Samp1e24 2008 /impF
samp1e24=2008=/impR/RC
GTAG 315
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SAMPLE 25 (2008)
Samp1eZ5 zoos /impF
Samp1eZ5=ZOOS /impR/RC
__________________________________ TC;JACATTTCATCAT 16
TGT AP,ACp.ATGCATTC:ATTGA'::CTTCCAGCCCCITCl'.AP.CATTTCATCAT50
****************
Samp1eZ5 zoos /impF
samp1eZ5=200S-/impR/RC
.::;ATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCT ACAAATCCTC 66
SA'TGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTC 100
**************************************************
Samp1eZ5 zoos /impF
Samp1eZ5 zoos /impR/RC
ACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATT 116
ACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATT 150
**************************************************
Samp1eZ5 zoos /impF
samp1eZ5=ZOOS /impR/RC
CTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC 166
CTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC ZOO
Samp1eZ5 zoos /impF
samp1eZ5=ZOOS-/impR/RC
GATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATG Z16
GATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATG Z50
**************************************************
Samp1eZ5 zoos /impF
Samp1eZ5=ZOOS=/impR/RC
CACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATG Z66
CACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATG 300
**************************************************
Samp1eZ5 zoos /impF
samp1eZ5=ZOOS /impR/RC
AAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAG 316
AAATATTGGA---------------------------------------- 310
**********
Samp1eZ5 zoos /impF
Samp1eZ5=ZOOS_/impR/RC
GATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATC 366--------------------------------------------------
Samp1eZ5 zoos /impF
samp1eZ5=ZOOS-/impR/RC
ACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTA 40S
------------------------------------------
SAMPLE 26 (2008)
samp1eZ6 zoos /impF
samp1eZ6=ZOOS=/impR/RC
--------------------------------------------------
ATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACAT 50
samp1eZ6 zoos /impF
samp1eZ6=ZOOS_/impR/RC
--------------------------------------------------
TTCATCATGATGAAATTTCGGTTCCCTCCTGGGAGTCTGCCTAATCCTAC 100
****************
__________________________________ CACATCCGACACAACA 16
AAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACA 150samp1eZ6 zoos /impFsamp1eZ6=ZOOS=/impR/RC
+*************************************************
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTG 66
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTG ZOOsamp1eZ6 zoos /impFsamp1eZ6=ZOOS=/impR/RC
*****+********************************************
AATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCT 116
AATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCT Z50samp1eZ6 zoos /impFsamp1eZ6=ZOOS=/impR/RC
**************************************************
TATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 166
TATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTA 300samp1eZ6 zoos /1mpFsamp1eZ6=ZOOS /impR/RC
**************************************************
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGC Z16
GAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGC 350samp1eZ6 zoos /impFsamp1eZ6=ZOOS /impR/RC
75
sample26 2008 /impF
sample26=2008=/impR/RC
ATTTATAGGATACGTCCTACCATGAGGACAAATATC!\TTCTGAGGAGCAA 266
),TTTATAGGATACGT----------------------------------- 365
**************'*
sample26 2008 /impF
sample26=2008=/impR/RC --------------------------------------------------
sample26 2008 /impF
sample26=2008=/impR/RC
:;TAGAAT 323
SAMPLE 27 (2008)
Sample27 2008 /impF
Sample27=2008=/impR/RC
--------------------------------------------------
AAAATTGTAAACAATGCATTCATTGACCTTCCAGCCCCATCAAACATTTC 50
Sample27 2008 /impF
sample27=2008=/impR/RC
--------------------------------------------------
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 100
Sample27 2008 /impF
Sample27=2008=/impR/RC
___ TCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 47
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 150
***********************************************
**************************************************
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 97
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 200Sample27 2008 /impFsample27=2008=/impR/RC
**************************************************
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 147
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 250Sample27 2008 /impFSample27=2008=/impR/RC
**************************************************
ATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 197
ATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 300Samp1e27 2008 /impFsamp1e27=2008=/impR/RC
Samp1e27 2008 /impF
Samp1e27=2008=/impR/RC
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT 247
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT 350
**************************************************
Samp1e27 2008 /impF
samp1e27=2008=/impR/RC
TATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAG 297
--------------------------------------------------
Samp1e27 2008 /impF
samp1e27=2008-/impR/RC
TCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTA 347
--------------------------------------------------
Samp1e27 2008 /impF
Samp1e27-2008-/impR/RC
GAATGA 353
SAMPLE 28 (2008)
Samp1e28 2008 /impF
samp1e28=2008-/impR/RC
____________________________________________ CATTTC 6
AAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTC 50
******
Samp1e28 2008 /impF
sample28=2008-/impR/RC
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 56
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 100
**************************************************
Samp1e28 2008 /impF
samp1e28=2008 /impR/RC
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 106
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 150
**************************************************
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Sample28 2008 /impF
sample28=2008=/impR/RC
'XATTCTCCTCTGTT :,CCCAT1,TCTG(~CGhGl,(:GTGl.A'~TACGGCTGA~T156
,;0,TTCTCC'TCTGTTAcce, TATCTGCCG;;GACGTG;,l':TACGGCTGAAT 200
**************************************************
Sample28 2008 /impF
sample28=2008=/impR/RC
CATCCGATAC;"TACACGCAP.ACGGAGCTTC~,,"1'GTTTTTT;o..TCTGCTT,L,T 206
SA1'CCGA1'ACI\1'ACACGCAAACGGAGC1'1'CAATGT1'T1'1'T,\TCTGCTT;'T 250
**************************************************
**************************************************
A1'A1'GCA'2G1'AGGACGAGGC1'TATAT1'Ar;GGGTCTTA'2ACTTTTCTAGAA256
ATATGCACG1'AGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAA 300Sample28 2008 /impFSample28=2008-/impR/RC
Sample28 2008 /impF
sample28-2008-/1mpR/RC
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT 306
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT 350
**************************************************
**************************************************
TATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAG 356
TATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAG 400Sample28 2008 /impFsample28=2008-/impR/RC
Sample28 2008 /impF
Sample28=2008=/impR/RC
TCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTA 406
TCATCACC------------------------------------------ 408
********
SAMPLE 29 (2008)
************
______________________________________ TCAAACATTTCA 12
AAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCA 50Sample29 2008 /impFSample29=2008 /impR/RC
**************************************************
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAAT 62
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAAT 100Sample29 2008 /impFsample29=2008=/impR/RC
Sample29 2008 /impF
sample29=2008-/impR/RC
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 112
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 150
**************************************************
Sample29 2008 /impF
Sample29=2008=/impR/RC
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 162
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 200
**************************************************
Sample29 2008 /impF
Sample29=2008 /impR/RC
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 212
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 250
**************************************************
***~**********************************************
TATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 262
TATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 300Sample29 2008 /impFsample29=2008-/impR/RC
**************************************************
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 312
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 350Sample29 2008 /impFsample29=2008 /impR/RC
***************~~********************~*+**+*******
ATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGT 362
ATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGT 400Sample29 2008 /impFsample29=2008-/impR/RC
Sample29 2008 /impF
sample29=2008=/impR/RC
CATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAG 409
CATCACCA--------------------------------------- 408
SAMPLE 30 (2008)
Samp1e30 2008 /impF
samp1e30=2008=/impR/RC
Samp1e30_2008_/impF
Samp1e30_2008_/impR/RC
Samp1e30_2008_/impF
samp1e30_2008_/impR/RC
Samp1e30_2008_/impF
Samp1e30_2008_/impR/RC
Samp1e30 2008 /impF
sample30=2008=/impR/RC
Sample30 2008 /impF
sample30=2008=/impR/RC
Sample30 2008 /impF
sample30=2008=/impR/RC
Sample30 2008 '/impF
sample30=2008=/impR/RC
Sample30 2008 /impF
sample30=2008=/impR/RC
Sample30 2008 /impF
sample30=2008=/impR/RC
SAMPLE 31 (2008)
Sample31 2008 /impF
sample31=2008=/impR/RC
Sample31 2008 /impF
sample31=2008=/impR/RC
Sample31 2008 /impF
sample31=2008=/impR/RC
Sample31 2008 /impF
Sample31=2008=/impR/RC
Sample31 2008 /impF
Sample31=2008=/impR/RC
Sample31 2008 /impF
sample31=2008=/impR/RC
_____________________________________________ ~CAAA 5
:1'?A1'AI"f'.ATTG1'j'.f-.A 2Io.;:,TGC,",1'1'C-,1":GZ-I,:CT1'(:CAGCCCC/\1'C;o.AA50
*****
21-11'1'1'c;;TC,c,1'GA1'GAU,T1'1'CGGTTCCCTCCTGGG',ATCTGCCT ,".ATCC55
GAT1'TCATCATGA TGAAA TTTCGC;1'TCCCTCCTGGGA.l,~CTGCCTAATCC 100
**************************************************
TACAJ.\ATCCTCACAGGCCTA TTCCTAGCAAT ACACTA'2ACATCCGACACA 105
TACAAATCC1'CACAGGCC1'A1'TCC1'AGCAATACACTACACA1'CCGACACA 150
******~*******************************************
ACAACAGCAT1'C1'CCTC1'G1'TACCCATATC1'GCCGAGACGTGAACTACGG 155
ACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGG 200
**************************************************
CTGAATCATCCGATACATACACGCAAACGGAGCTTCAATG1'TTT1'1'ATC1' 205
C1'GAATCA1'CCGA1'ACATACACGCAAACGGAGC1'TCAATG1'TTTTTATCT 250
**************************************************
GC1'1'ATATATGCACGTAGGACGAGGCT1'ATAT1'ACGGG1'C1'1'ACAC1'TT1'255
GC1'TA1'A1'ATGCACG1'AGGACGAGGC1'1'ATAT1'ACGGGTCT1'ACAC1'1'1'1'300
**************************************************
CTAGAAACATGAAATA1'1'GGAGTAA1'CCT1'CTGC1'CACAG1'AA1'AGCCAC 305
C1'AGAAACA1'GAAA1'A1'1'GGAGTAA1'CC1'1'C1'GC1'CACAGTAATAGCCAC350
**************************************************
AGCATTTATAGGA1'ACG1'CCTACCATGAGGACAAATATCA1'TCTGAGGAG 355
AGCATTTATAGGATACG1'CCTACCATGAGGACAAA1'A1'CA1'1'C1'GAGGAG 400
**************************************************
CAACAG1'CATCACCAACC1'C1'1'ATCAGCAA1'CCCATACATCGGCACAAAT 405
CAACAG1'CA1'CACCAAC--------------------------------- 417
*****************
1'1'AG1'AG412
______________________________________________ CCCA 4
ACCCAC1'AA1'AAAAA1'1'GTAAACAATGCATTCATCGACC1'1'CCAGCCCCA 50
+.+.+.*
TCAAACA1'1'1'CA1'CA1'GA1'GAAA1'T1'CGG1'1'CCC1'CCTGGGAA1'CTGCCT54
TCAAACA1'1'1'CA1'CA1'GA1'GAAAT1'1'CGG1'TCCCTCC1'GGGAA1'C1'GCCT100
**************************************************
AATCCTACAAA1'CCTCACAGGCC1'A1'1'CCTAGCAATACACTACACATCCG 104
AA1'CCTACAAATCC1'CACAGGCC1'AT1'CCTAGCAATACACTACACA?CCG 150
**************************************************
ACACAACAACAGCA1'TC1'CC1'CTG1'1'ACCCA1'A1'C1'GCCGAGACG1'GAAC154
ACACAACAACAGCA1'1'C1'CCTCTGTTACCCA1'ATC1'GCCGAGACGTGAAC 200
**************************************************
1'ACGGC1'GAA1'CA1'CCGA1'ACATACACGCAAACGGAGC1'1'CAATG1'1'TTT204
1'ACGGCTGAATCATCCGA1'ACATACACGCAAACGGAGC1'1'CAA1'G1'T1'TT 250
**************************************************
TATCTGCT1'ATA1'ATGCACG1'AGGACGAGGCT1'A1'AT1'ACGGG1'C1'1'ACA254
1'ATC1'GCT1'A1'A1'A1'GCACG1'AGGACGAGGC1'1'A1'A1'1'ACGGG1'C1'1'ACA300
**************************************************
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I
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Sample31 2008 /impF
Sample31=2008_/impR/RC
':TTTTCTAGI',l'.ACATGIAATT GGAGTAA "l'CCTTCTGCTCACAGTAATA 304
';TTTTCTAGAA;'SATG:.I'.ATATTGGAGTAATCCTTCTGCTCACAGT AAT1'.350
**************************************************
**************************************************
SCCA.C;;"GCATTTAGGp.TACGTCCT :,CCATG,\GGAC;,P,ATATCi\TTCTG 354
GCCACAGCATTT.,\TAGGA TASGTCCTACCATGP,GGAC;"AATATO TTCTG 400Sample31 2008 /impFSample31-2008 /impR/RC
Sample31 2008 /impF
sample31=2008=/impR/RC
AGGAGCAACAGTC,;TCI\CCAA.:::CTCTTA'rCAGClATCCCA'rACi\TCGGCA 404
AGGAGCAACAGTCATCACC------------------------------- 419
****************7**
Sample31 2008 /impF
sample31=2008=/impR/RC
CAAATTTAG 413
SAMPLE 32 (2008)
Sample32 2008 /impF
sample32-2008=/impR/RC
________________________________________________ AT 2
CCCACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCAT 50
**
**************************************************
CAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTA 52
CAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTA 100Sample32 2008 /impFsample32=2008=/impR/RC
**************************************************
ATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACACCCGA 102
ATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACACCCGA 150Sample32 2008 /impFSample32=2008=/impR/RC
**************************************************
CACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACT 152
CACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACT 200Sample32 2008 /impFsample32=2008=/impR/RC
Sample32 2008 /impF
Sample32=2008=/impR/RC
ACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 202
ACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 250
**************************************************
**************************************************
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACAC 252
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACAC 300Sample32 2008 /impFsample32=2008=/impR/RC
**************************************************
TTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAG 302
TTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAG 350Sample32 2008 /impFsample32=2008=/impR/RC
Sample32 2008 /impF
sample32=2008=/impR/RC
CCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGA 352
CCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGA 400
**************************************************
Sample32_2008_/impF
Sample32_2008 /impR/RC
GGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCAC 402
GGAGCAACAGTCATCAC--------------------------------- 417
*****************
Sample32 2008 /impF
sample32=2008=/impR/RC
AAATTTAG 410
SAMPLE 33 (2008)
**********
________________________________________ TCAAACATTT 10
AAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTT 50sample33_2008_/impFSample33_2008_/impR/RC
CATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAA 60
79
,';A'rCATG:\TGAl\ATTTCGG'TTCCCTCCTGGGhATCTGCCTl',ATCCTACP.A 100
**************************************************
sample33 ZOOS /impF
Sample33=ZOOS=/impR/RC
A,'CCTCACAGGU;TATTCCT AGC;".ATACACTACAC;,TCCG,l;CACZ:.ACAP,C110
hTf;r::Tcz:.r;Ac;GCCTATTCC'TAGCAATACACT?/;P.CATCCGACACPJ'J::AAC150
**************************************************
**************************************************
A';CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGf.'.ACTACGGCTGAA 160
A';CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGJI.ACTACGGCTGAA ZOOSample33 ZOOS /impFsample33=ZOOS=/impR/RC
Sample33 ZOOS /impF
sample33=ZOOS=/impR/RC
TCAl'CCGATACATACACGClI.AA,CGGAGCTTCAATGTTTTTTATCTGCTTA Z10
TCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTA Z50
Sample33 ZOOS /impF
sample33=ZOOS=/impR/RC
TATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA Z60
TATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGA 300
**************************************************
Sample33 ZOOS /impF
sample33=ZOOS=/impR/RC
AACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 310
AACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 350
**************************************************
Sample33 ZOOS /impF
sample33=ZOOS=/impR/RC
TTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACA 360
TTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACA 400
**************************************************
sample33 ZOOS /impF
sample33=ZOOS=/impR/RC
GTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAG 409
GTCATCACCAACCT----------------------------------- 414
**************
SAMPLE 34 (2008)
Sample34 zoos /impF
Sample34=ZOOS=/impR/RC
--------------------------------------------------
CTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAA 50
Sample34 zoos /impF
sample34=ZOOS=/impR/RC
___TTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCC 47
CATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCC 100
***********************************************
Sample34 zoos /impF
Sample34=ZOOS-/impR/RC
TACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACA 97
TACAlI.ATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACA 150
**************************************************
Sample34 zoos /impF
Sample34=ZOOS_/impR/RC
ACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGG 147
ACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGG ZOO
**************************************************
**********************************+***************
CTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT 197
CTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCT Z50Sample34 zoos /impFsample34=ZOOS-/impR/RC
Sample34 zoos /impF
Sample34=ZOOS /impR/RC
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTT Z47
GCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTT 300
**************************************************
ATAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCAC Z97
ATAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCAC 350Sample34 zoos /impFSample34=ZOOS-/impR/RC
**************************************************
AGCATTTATAGGATACGTCCTACCATG~GGACAAATATCATTCTGAGGAG 347
AGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAG 400,Sample34 zoos /impFSample34=ZOOS /impR/RC
Sample34 zoos /impF
sample34=ZOOS=/impR/RC
CAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAAT 397
CAACAGTCATCACCAACCT------------------------------- 419
*******************
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Sample34 2008 /impF
Sample34=2008=/impR/RC
'I'TAGTi'.GAJ\'I'407
SAMPLE 35 (2008)
Sample35 2008 /impF
sample35=2008=/impR/RC
________________________________ GCCCCATCAAA:ATTTCA 18
AAA TTGTAAA:AATGCP.TTCATCGACCTTCCAGCCCCATCAAA':ATTTCA 50
******************
Sample35 2008 /impF
Sample35=2008=/impR/RC
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAAT 68
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAAT 100
**************************************************
**************************************************
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 118
CCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 150Sample35 2008 /impFSample35=2008-/impR/RC
**************************************************
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 168
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 200Sample35 2008 /impFsample35=2008=/impR/RC
Sample35 2008 /impF
sample35=2008=/impR/RC
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 218
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATA 250
**************************************************
**************************************************
TATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 268
TATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAA 300Sample35 2008 /impFsample35=2008=/impR/RC
Sample35 2008 /impF
Sample35=2008 /impR/RC
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 318
CATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 350
*********************************-*****************
Sample35 2008 /impF
Sample35=2008=/impR/RC
ATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGT 368
ATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGT 400
**************************************************
sample35 2008 /impF
Sample35=2008=/impR/RC
CATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTAGTAG 418
--------------------------------------------------
Sample35 2008 /impF
sample35=2008=/impR/RC
A 419
SAMPLE 36 (2008)
**********
________________________________________ CAAACATTTC 10
AAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTC 50Sample36 2008 /impFsample36=2008=/impR/RC
Sample36 2008 /impF
sample36=2008=/impR/RC
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 60
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAA 100
**************************************************
Sample36 2008 /impF
sample36=2008=/impR/RC
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 110
TCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACA 150
**************************************************
Sample36 2008 /impF
sample36=2008=/impR/RC
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 160
GCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 200
****~~*********************************************
Sample36 2008 /impF
sample36=2008=/impR/RC
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 210
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTAT 250
Sample36 2008 /impF
Sample36=2008=/impR/RC
Sample36_2008_/impF
Sample36_2008_/impR/RC
Sample36 2008 /impF
Sample36=2008=/impR/RC
Sample36 2008 /impF
Sample36=2008=/impR/RC
Sample36 2008 /impF
Sample36=2008=/impR/RC
SAMPLE 37 (2008)
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008-/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
Sample37 2008 /impF
Sample37=2008=/impR/RC
**************************************************
ATATGCACGTJ,GGACGF,GGCTT :,TATTACGGGTCTT ~.CACTTTTCT)\.GAA260
ATATGCF,CGTAGGACG.l\GGCTTATATTACGGGTCTT "CACTTTTCTAGAA 300
**************************************************
ACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATT 310
ACA TGl".l".ATATTGGAGTAA",'CCTTCTGCTCACriGTAATAGCCACAGCATT 350
**************************************************
TATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAG 360
TATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAG 400
**************************************************
TCATCACCAACCT~TTATCAGCAATCCCATACATCGGCACAAATTTAGTA 410
TCATCACCA----------------------------------------- 409
*********
G411
--------------------------------------------------
AATCACACCCACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCA 50
_____ ATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAAT 45
GCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAAT 100
*********************************************
CTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 95
CTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 150
**************************************************
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 145
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 200
**************************************************
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 195
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAAT 250
**************************************************
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTrATATTACGGGT 245
GTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGT 300
**************************************************
CTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACA 295
CTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACA 350
**************************************************
GTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATC 345
GTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATC 400
**************************************************
ATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACA 395
ATTCTGAGGAGCAACAGTCATCAC-------------------------- 424
************************
TCGGCACAAATT 407
81
82
SAMPLE 38 (2008)
Sample38 2008 /impF
sample38=2008 /impR/RC
__________________________________ ---TC~,P.ACATTTCAT 13
JIATTGTP.AACl,ATGCATTCA TCGACCTTCCAGCCCCATCAAACATTTCAT 50
*************
Sample38 2008 /impF
sample38=2008=/impR/RC
'~ATGATGJI.AJI.TTTCGGTTCCCTCCTGGGAATCTGCCTAA TCCT fI.CAP.ATC63
CATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATC 100
**************************************************
Sampl~38 2008 /impF
sample38=2008-/impR/RC
CTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGC 113
CTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGC 150
**************************************************
Sample38 2008 /impF
sample38=2008=/impR/RC
ATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCA 163
ATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCA 200
**************************************************
**************************************************
TCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATAT 213
TCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATAT 250Sample38 2008 /impFSample38=2008 /impR/RC
**************************************************
ATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAAC 263
ATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAAC 300Sample38 2008 /impFsample38=2008=/impR/RC
**************************************************
ATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTA 313
ATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTA 350Sample38 2008 /impFsample38=2008=/impR/RC
Sample38 2008 /impF
sample38=2008=/impR/RC
TAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTC 363
TAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTC 400
**************************************************
Sample38 2008 /impF
sample38=2008-/impR/RC
ATCACCAACCTCTTATCAGCAATCCCATACATCGGCACAAATTTA 408
*****~TCICC--------------------------------------- 406
SAMPLE 39 (2008)
******
____________________________________________ TCAAAC 6
TAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCATCAAAC 50Sample39 2008 /impFsample39=2008-/impR/RC
Sample39 2008 /impF
sample39=2008=/impR/RC
ATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCT 56
ATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCT 100
**************************************************
**************************************************
ASAAATCCTCACAGGCCTATTCCTAGCAATACACTACACA~CCGACACAA 106
ACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAA 150Sample39 2008 /impFSample39-2008 /impR/RC
Sample39 2008 /impF
sample39=2008=/impR/RC
CAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGC 156
CAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGC 200
**************************************************
Sample39 2008 /impF
Sample39-2008-/impR/RC
TGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTG 206
TGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTG 250
**************************************************
Sample39 2008 /impF
Sample39=2008=/impR/RC
CTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 256
CTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 300
************************~*************************
Sample39 2008 /impF
sample39=2008=/impR/RC
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACA 306
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACA 350
**************************************************
Samp1e39_2008_/impF
Samp1e39_2008_/impR/RC
Samp1e39_2008 /impF
samp1e39_2008_/impR/RC
Samp1e39 2008 /impF
samp1e39=2008=/impR/RC
GCt-ITTT ATAGGP.TACGTCCT ACCATGAGGN;;C.F.AT" TCATTCTGJI,SGF.GC 356
GCATTTATAGGATACGTCCT r,CCATGAGGACM.AT IITC.TTCTGAGGAGC 400
**************************************************
F.ACi'.GTCATCACC.4.ACCTCTT ATCAGCAA TCCC~TA(;ATCGGC,"CAl.ATT 4 0 6
;,?CAGTCATC--- --- - ------- - --- ------ - ---- --- -- 410
**********
TAGT 410
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